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COMMERCIAL EDUCATION. 


THERE is a Society for Promoting Engineering Education 
in Boston, U.S.A., and Prof, J. B. Johnson has been speak- 
ing before this society. Though somewhat inaccurate in 
his figures, and a trifle previous in speaking of England’s 
past commercial supremacy, his speech is noteworthy as a 
warning to Americans as to their mistaken ideas on com- 
mercial education. He calls attention to the great strides 
made by Germany in the past 25 years, and attributes it 
mainly to the fact that, in technical education, Germany 
seems to have arrived at a correct solution of the problem. 
The professor complained that American technical education 
educated away from industrial pursuits rather than towards 
them. England had for 10 years been tryivg to solve the 
technical education question, but with very poor success. 
“Tnstead of highly educating a few leaders and directors of 
industry and commerce, they are vainly trying to raise the 
whole class of apprentices and clerks by a wholesale system of 
shallow night-school instruction.” The burden of the lecture 
is, that Germany has fully equipped technical schools in which 
specially difficult tasks are undertaken for commercial houses, 
that such schools are also very fully equipped with teaching 
staffs, and that very few of the students are admitted to take 
their full course, which is three years of 45 hours per week. 
The italics are ours, and this is the point upon which we 
have been trying to give expression for some time past. In 
the Crefeld Schools—textile—there were, in all, 29 instructors 
and only 148 regular students, and the tuition fees were 
small. Thus there was, in one way or another, one instructor 
for five students. Obviously, with suitable instructors, there 
is a chance of considerable personal and individual attention 
given to each student. 

Now here in England it is a fact that our technical 
education has gone upon the lines of teaching architecture to 
bricklayers. If all men were architects, it is obvious there 
could be no bricklayers. This is so palpable that it is 
a marvel that its application has been missed. English 
technical education in aiming to do too much has really 
effected very little. After a day spent in hard work, not 
much can be done by the most willing student at a night 
school. Youths are well known to go to sleep in the evening 
classes of our technical schools. The teaching is remarkably 
slow. We want more knowledge inour leading men. We have 
repeatedly insisted on this, having found, so very often, men 
in charge of large establishments who were quite unable to 
appreciate facts and grasp principles. Thus a new process 
or a new machine is brought to the notice of a man; the 
principle of its action is undoubted, it is actually at work in 
Germany or America; photographs are exhibited of results, 
but nothing will induce a trial unless a machine can be 
shown at work. We know now where several establishments 
are asking to see the actual thing at work, simply because 
there is not sufficient knowledge of the simplest principles of 
mechanics in the whole of the leaders of these establishments 
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to enable them to give an order without the feeling that they 
are perhaps being taken in by specious promises. It is 
this ignorance in the so-called leaders of industry that 
is doing mischief. We find, for example, a commercial 
man at the head of a large undertaking: let this man 
be offered something in the engineering line. He sends 
for his engineer, who arrives more or less grimy, looks at 
what is put before them as knowingly as he can, but is quite 
incapable of forming an opinion because he is a simple 
mechanic and’ no engineer, while there are many trained 
engineers fully capable of advising, who would be glad of a fee 
of a few guineas for doing so, and who could save their clients 
hundreds annually. Firms who cannot afford to keep 
an engineer of education rarely dream of paying fees 
for advice when needed, and throw away tons of coal 
annually, and hundreds of pounds. When the exhaust in- 
jector was first brought out many refused to buy 
it because they “could not see how it could act,” though it 
would have saved a fourth of their coal. Men who knew 
perfectly well that steam engines would do work with a 
“vacuum ” continually on both sides of the piston, refused 
to credit the exhaust steam injector. They thought they 
understood the steam engine, simply because they found it 
there, but they were incapable of rising to the height of 
the exhaust injector, and this is only an instance of what is 
repeated in different guise in all sorts of industries. 

The Germans are undoubtedly doing well, but there is 
.4 certain saving grace for ourselves when we have cured 
this ignorance in high places. A prominent man in the 
textile trades of the Noth of England told us he had 
ceased to buy German dye stuffs. He had found that the 
Germans used their chemical knowledge to overcome the 
demands of specification requirements, put in with the 
object of securing good stuff. Yet the Germans had put 
their ability to defeat these requirements so as to still 
supply inferior dye stuffs which would pass the tests. 

Take, again, the matter of Portland cement. American 
specifications called for a slow setting cement. The 
Germans captured the American market chiefly because 
they invented a method for making cement slow setting 
by grinding it up with gypsum. Now, gypsum is a 
dangerous article, and some fine day some huge Mississippi 
or Missouri bridge may prove the danger of an over gypsum- 
laden cement by failing in its deep piers. Thus the American 
specification, intended to secure good cement, has simply 
served to secure cement which may prove doubtful and 
dangerous. We may do well by imitating the technical 
instruction methods of Germany and confining our efforts 
more in the direction of highly instructing the few than in 
badly teaching the many, and giving them false notions and 
unfitting them for the work suited to them. At the same 
time we may strive to maintain the character of our products 
and avoid “doctoring,” where this tends to step over the 
line of honesty. 


A NORTHERN contemporary has dis- 
Teandescent Lunatics. -overed that the incandescent lamp carries 
in its rays “the germs which shall slowly, imperceptibly 
affect the mind.” It may be some comfort to learn that 
these germs are not our old ubiquitous friend the microbe, 
but only the X ray. It appears that the latter “enters into 


the composition of the incandescent light,” and is sufficient 
“to gradually destroy the nerves of the scalp and lay the 
foundation of nervous disorders and resultant insanity. The 
man of the business desk, the mechanic, the professional man 
suffering from nervous headaches may suppose the trouble 
to be intercranial (sic) when, as a matter of fact, the scalp 
nerves, both numerous and delicate, being exposed for many 
hours each day to the rays of the electric lamps have been 
weakened and finally destroyed. . . . There is insanity 
in the ordinary electric light, says a doctor.” Nothing that 
can be called evidence is vouchsafed in support of this oracular 
and alarming utterance, but we are given to understand that 
the medical brethern of this gifted man are waiting 
anxiously for his revelation. In the meantime be might be 
taken care of by his friends; we cannot help thinking 
that whatever be the cause, whether lamp light, sunlight, 
or moonshine, some structure deep2r than his scalp nerves, 
is affected here, and that the mischief in his case, at least, 
is clearly intracravial. 


At the recent Derby meeting of the 

Toot, Lnstitution of Mechanical Engineers, one 
of the most useful papers was thai of 
Mr. W. E. Langdon on the “Electric Light Machinery of 
the Midland Railway.” This company has several electrical 
installations driven variously by steam engines and gas 
engines, or combinations of the two powers, the gas being 
either producer gas or towns gas. Similarly the electrical 
machinery is varied, but of this no special note need be 
made. At Derby the plant is driven by three locomotive 
type boilere, and there are Willans engines and Siemens 
dynamos, two of 500 amperes and two of 275 amperes, the 
voltage being 125. From 18938 to 1897 the output increased 
from 93°268 units to 203°519 units, and the unit cost 
decreased from 3°63d. per unit to 2°58d., which, however, 
was higher than the 1896 cost of 2°29d. The work is such 
as to make the stand-by losses great. The chief interest of 
the paper, however, is its information on machinery driving 
and the power absorbed by shafting and tools. There is a 
shaft which drives 15 tools. It is 98 feet long and 2 inches 
diameter, and is carried on 12 bearings each 4; inches 
long. Ordinarily it drove 19 belts of from 14 to 3 inches in 
thickness. The countershafts were from 2 feet 1 in. to 18 feet 
8 inches long and drove machinery with belts of from 1} inches 
to 2 inches wide. The main shaft without any belting 
absorbed 272 watts ; with the 19 belts resting on it (we believe 
running idle is meant) the power absorbed was 518 watts or 
nearly 3-H.P., with the countershafts added the absorption 
was 794 watts. To drive a 94-inch screw-cutting lathe 
alone absorbed 881 watts, but when at work cutting a gun 
metal bar at the rate of 1°1 ounce per minute, 545 watts were 
used. The idle lathe thus called for 381 watts, so that the 
work done only used 164, or at the rate of 495 watts per 
ounce of metal per minute. A low efficiency motor geared 
direct to the lathe on the same work only used 214 watts per 
ounce of metal cut away per minute, which is powerful 
evidence in favour of direct gearing. A comparison is given 
of the power absorbed in removing metal by a lathe driven 
from a shaft, and also when driven at the same speed by a 
small motor: according as the metal was being removed at 
one, two, or three cuts the power absorption per ounce per 
minute was with belt driving 591, 389 and 275 watts, and with 
motor driving 206, 191 and 143 watts for exact same conditions 
as to speed and time. Thus a motor driving direct absorbed 
very much less power than a motor with shaftivg and belting 
—barely a fourth when the lathe was running light, t.c., with 
no cut. Thongh only of a limited character, and perhaps 
showing more shafting loss than if larger weights of metal 
were being removed by heavier tools, the information 1 
exceedingly suggestive, and points | strongly to the benefit 
and ecomony possible with electrical driving. What makes 
the difference still more marked in favour of direct driving of 
each machine is the extremely intermittent nature of the 
work, £0 that the continuous dead load of the shafting bears 
a higher ratio to the live or working load than nominally 


appears. 


a 2. 


at the 
costly” 


* The 


the tru 
present 


BY 
— Vol 
THE 
Iy an 
show! 
3. at the 
costly 
condu 
aan Ea 
Redur 
as his 
from 
transt 
thoug 
miniu 
using 
his ov 
metal 
for th 
used i 
has ex 
iron. 
In 
a and s 
alumi: 
Iti 
will re 
equal 
= will re 
equal 
The 
of alu 
P 
C 
> Sub 
8:98 
2°68 
lative 
and ec 
ment 
indire 
Tak 
arbitrs 
the ca 
and 
shows: 
EVIBY 


Yol 49. Mo. 1,084, 9,180] THE ELEOTRIOAL REVIEW. 881 


THE RELATIVE COSTS OF COPPER, ALU- 
MINIUM, AND IRON WHEN USED AS 
ELECTRICAL CONDUCTORS. 


By JOHN B. 0. KERSHAW, F.L.0. 


In an article published by the writer in August, 1897, it was 
shown that at the prices of aluminium and of copper current 
at that date, the former metal was one-and-a-half times as 
costly as the latter when used for electrical conduction pur- 
poses ; the cost ratio being calculated for wires of equal 
Mr. A. E. Hunt, of the Pittsb 
arly in the present year Mr. A. E. Hunt, of the Pittsburg 
Reduction Company, published a similar article,* and, taking 
as his basis of calculation, figures slightly different from those 
used by the writer in his earlier article, he proved that so far 
from aluminium being the more costly metal for electrical 
transmission, it was slightly the least costly of the two. © 
Since the subject is an important one, the writer has 
thought it advisable to recalculate the relative costs of alu- 
minium and copper conductors of equal electrical capacity, 
using in the one case Mr. Hunt’s data, and in the other case 
his own ; and, in order to include in the comparison a third 
metal which has more than once been proposed as a medium 
for the conduction of large electrical currents, such as those 
used in electro-chemical and electro-metallurgical works, he 
has extended the calculations to the corresponding values for 
iron. 
In the following expressions 
S = sp. gr. of copper. 
P = cost price a. of copper. 
C = conductivity of copper. 
and s p c represent the corresponding values for the metals, 
aluminium and iron. 
It is evident then that the expression 
8 xP 
8 xX p 
will represent the relative costs of equal lengths of wire of 
equal sectional area, and that the expression 
P xe 
sx px 
will represent the relative costs of equal lengths of wire of 
equal electrical resistance. 
The values used by Mr. Hunt in his article upon the use 
of aluminium as an electrical conductor are the following :— 


Copper. Aluminium, 
Ss = 8°93 8s = 2°68 
= 14 cents per Ib. P 29 cents per lb. 
c = 100 c= 63 


Substitutiog these in the expression given above, we have 
893 x 14 x 68 ° 7,876 101 
268 x 29 x 109 equale 7775 the 
lative costs of copper and aluminium wire of equal lengths 
and equal electrical resistance. This ratio is in close agree- 
ment with that found by Mr. Hunt by a somewhat more 
indirect method of calculation. 

Taking next, values for copper and aluminium less 
arbitrary than those selected by Mr. Hunt, and repeating 
the calculation, we have— 


Copper. Aluminium. 
8 = 8:93 8s = 2°68 
= 594dt perlb. = 15°85d.t per lb. 
c= 10 = 59 (99 alaminium), 
and 893 x 594 x 59 100 


268 x 1585 x 100 ~ 185° 
This result confirms the early calculation of the writer, and 


shows that for conducting purposes 99 per cent. aluminium 
at the present market prices of the two metals is 14 times as 


costly ‘as copper. The cost of converting the ingot metal 
*The <Alumini 
Re World, February, 1898, also ExEcrRican 
@ true relative v 
Nes of electrolytic copper, and alaminiam at the 


) taken from current price lists, and represent 


into wire of equal electrical resistance would not materially 
affect, the ratio, since, although the copper would be of less 


sectional area and consequently would have to be 
through a greater number of draw-plates, greater care would 
have to be exercised in the case of the aluminium, and the 
costs of drawing would probably be about the same. 
Aluminium of 99 per cent. purity has been taken for com- 
parison, because 100 per cent. aluminium is not yet a 
commercial product, and the writer doubts whether the 
Pittsburg Reduction Company, or any other aluminium 
producing company, will ever be able to produce 100 per 
cent. alaminium in wire or rod form profitably, at the price 
taken in Mr. Hunt’s calculation, namely, 29 cents per lb. 
The values for iron and the calculation of the relative costs 
of — and iron when used for conducting purposes are 


given below :— 
Copper. Tron. 
8 = 8°93 s = 810 
Pp = £55 103. per ton. p = £3 12a. 
c = 100 c= 164 


893 x 1,110 x 164 _ 162,661 _ 278 
8'lu x 72 x 58,322 luv” 


This result shows that if iron can be produced in bar 
form with a conductivity of 16°4 Matthiessen standard, at a 
price of £3 12s. per ton, it is by far the cheapest metal for 
electrical transmission purposes ; and, though its weight as 
compared with copper or aluminium prevents its use for 
overhead lines, there would seem to be no reason why it 
should not be used for underground conduits, or for elec- 
trical current transmission in works and factories where the 
lightness of the conductor is of entirely secondary importance, 
and where the current is of low potential.* The liability of 
iron to rust could be overcome by artificially forming the 
protective oxide, Fe, 0,, as a skin upon its surface in the 
manufacturing operations, or by applying a coating of tar at 
a later stage. 

Gathering the results of these calculations together, and 
expressing them cs cost ratios to iron, taking the latter as 
100, we have 


RELATIVE Costs oF ConpucTors OF EquaL LENGTH AND 
Equal EvectrricaL REsIsTaNce. 


and 


Metal. | Purity and price. | Relative costs. 
| 
Aluminium ... | 99 per cent. at present market prices. | 375 
Copper... ... | Electrolytic 278 
Aluminium ... | 100 per cent. at A. E. Hunt’s value. | 275 
Tron ... ... | At present market price, plus 38 per | 
cent. for rolling costs. 100 


POLYPHASE ASYNCHRONOUS MOTORS. 


By W. G. RHODES, M.Sc. 


Ir is well known that polyphase induction motors are self- 
starting, and do not, like monophase motors, require a 
special winding with external starting gear to run them 
up to speed. It must not be assumed in consequence 
of this feature that all polyphase induction motors are 
equally good as regards their ability to start under load, or 
that any attain to perfection in this respect, in fact, where 
the starting load is anything above about one quarter of the 
full load which the motor is designed to carry, it is 
customary and necessary to start on a loose pulley. 

There are many difficulties to overcome in designing a 
really good induction motor, and these difficulties are often 
enhanced by the conditions under which it is required to 
operate. Suppose, for instance, that the motor is required 
for mining work ; a first requirement is then that it should 
have no sliding contacts and should run sparklessly. If, in 
addition to these restrictions, it is required to start under 
considerable: load we shall see that the designer has a 
difficult task to perform. 
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Consider an induction motor with a squirrel cage rotor, 
in whichfeach rotor bar is short circuited.. Let rR be the 
resistance of each rotor circuit, and 1 its self-induction ; let 


p = 2.x n, where n is the frequency of the currents in the 
rotor, and p’ = 2 xn’, n’ being the frequency of the stator 
currents; then the angular velocity w of the rotor is given 
by 


=2x(n' —n) 
or p=p—». 


Now, in order that a motor may start with ease under load, 
the torque should be proportional to the current and 
independent of the speed of the rotor, and the necessary and 
sufficient condition for this is 

or, by (1) = (p' — w)L (2) 
that is, the resistance of each rotor circuit should be greatest 
at start, and equal p’ 1, and diminish as the speed increases. 
%,In order to secure this a variable resistance has to be 
inserted in the rotor circuits, and gradually cut out as the 


Fig. 2, 


speed increases ; but this operation requires sliding contacts 
between the rotor bars and the variable resistance. We can, 
then, appreciate the difficulty which besets the engineer who 
endeavours to produce an induction motor without ane | 
contacts, and at the same time capable of starting under load. 
We propose to consider the attempts of M. Boucherot to 
attain this end without the use of a variable rotor resistance 
and to produce an induction motor possessing the great 
advantages of [the simple squirrel cage rotor without the 
usual accompanying disadvantages of a feeble starting 


torque. .The following description is taken from L’ Elec. 
tricen for May 14th, 21st, and 28th, 1898. 

The motor has two distinct stator windings on a common 
framework. One winding is fixed and the other is capable 
of rotation about their common axis. There are likewise two 
rotors mounted on the same shaft and of a special squirrel 


cage type. 

Each stator is composed of a number of thin stampings 
of very soft iron slotted and held in a cast-iron framework, 
One of the stators is fixed once for all in the common frame, 
while the other can be rotated through a certain angle 
relative to the first in the interior of the carefully drilled 
frame. For this purpose the framework is provided with a 
slot in which is placed a lever with which to rotate the 
movable stator. In motors of 10 H.P. and above, the lever 
is replaced by a screw worked by means of a hand wheel. 

The windings of each of the stators is similar to that of 
the ordinary polyphase induction motor, and the coils may 
be coupled in series or in parallel tosuit the adopted voltage, 
The fixed and movable stator windings are connected by 
means of flexible wires as shown in fig. 2. 

The rotor, fig. 1, consists of two sets of windings mounted 
on the shaft, one rotor winding corresponding to one stator 
winding. The interval between the two rotor windings is 
occupied by an iron hoop of large resistance, riveted and 
soldered to the different bars of the squirrel cage. The two 
stators are placed at start at an angular distance from each 
other corresponding to half a period of the supply current, 


400 


Percentage. 


20 


| 


7) 200 400 600 800 1000 
Load in kilograms. 
Fig 3—Courve Spzep; Ovrve II., Erricrmncy ; 
Curve III., Powe Factor. 


When the rotor is set in motion the angle between the 
two rotary fields is padonly diminished until it becomes 
zero—the position of normal running. In the Boucherot 
motors the starting is effected by varying the difference of 
phase between two systems of polyphase circuits placed in 
parallel. By this means the starting torque is kept high 
without the use of rubbing contacts. 

Tests show that the efficiency and power factor of these 
motors are high, and that under normal load this temperature 
does not exceed that of the surrounding atmosphere by more 
than 15°C. This small rise of temperature is due to the 
good quality of the iron stampings used and to the large 
amount of cooling surface on the stator caused by its division 
into two well ventilated parts. Fig. 8 shows the results of a 
test of one of these motors in which both efficiency and 
power factor attain about 86 per cent. The starting torque 
was three times as great as the normal torque at full load and 
the starting current about three times the normal current. 


AN AUTOMATIC TELEPHONE EXCHANGE. 


In our issue of May 20th we described the automatic tele- 
one Fe which is being exhibited at Winchester House 
Syndicate. 


y the Direct Telephone Exchange 
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The installation on view has recently been augmented by 
the addition of a section illustrating the introduction of two 
important points of detail in the development of the 


The first provides for connecting the electro-magnets 
which effect the restoration of the a us to its normal 
position in derived circuit, or “ bridge,” a method of connec- 
tion recognised by present day practice as essential to secure 
satisfactory resulte. 

The second feature of improvement consists in adapting 
the apparatus to exchanges having a capacity for 10,000 
subscri The provision for effecting combinations of 
large numbers presents a feature of primary difficulty in the 
arrangement of automatic exchanges, and is responsible for 
much of the mechanical complication which has hitherto 
characterised such systems, 

The automatic system accomplishes the combination of 
high numbers by employing two of the switches described in 
our previous article in the circuit of each subscriber, and 
these serve to effect all the necessary connections for reach- 
ing numbers up to 10,000. 

The first switch is distinguished as the “selector,” and the 
second as the “connector.” They operate consecutively. 
When a call is made by a subscriber, the first series of cur- 
rents sent by the commutator of his apparatus operates the 
“selector” with which his circuit is equipped. The selector 
affords connection with the thousands and hundreds con- 
nector of the combination to be effected, the subsequent 
operation of the tens and units being com- 
ayn by means of that connector, which is operated by the 

t series of currents transmitted by the subscriber’s com- 
mutator. The “connectors,” therefore, complete the con- 
nections with the individual or talking circuits of each 
subscriber. 

For example, if subscriber No. 8,900 is required, the 
selector effects connection with the connector controlling 
circuits numbered from 8,900 to 9,000, after which that con- 
nector establishes communication with the segments of the 
distributor representing tens and units. 


Fig. 1 illustrates the method of combining the switches as 
selectors and connectors, s, 8’, 8’, &c., representing the 
former, and 1, 1, 1, &c., in the group G, the latter. 

Each selector has access to 100 cross connecting circuits, 
b, each of which leads to a different connector, and each 
connector affords communication with 100 individual or 
talking circuita 0b’, 0’, b’’, &c. These are extensions of 
each subscriber’s line wires as shown at m in the figure. P 
and P’ ca the apparatus at the subscriber’s offices. 

The are arranged in 100 groups, each group con- 
sisting of 100 switches. The connectors are similarly 
arranged, and each selector has access to one connector in 
each group of 100, thus affording a possible 100 x 100, or 
10,000 connections, A part only of a group of selectors and 


connectors is shown in the figure. 20,000 automatic switches 
form the complete equipment for an exchange having a 
capacity for 10,000 subscribers. The switches are arranged 
in sections of frames of approximately 200, as shown by 
fig. 6 of our original article, the sections being separated by 
sufficient space to admit of access being obtained to the 
connecting wires and apparatus. These sections are sub- 
divided into groups of 100, as described above. A frame 
carrying 200 switches occapies a floor space of 9 feet x 
8 feet, and is usually 7 feet high. 

It will be noticed that when any particular connector is 
appropriated by a selector, the remaining circuits to which 
that connector affords access are, for the time being, isolated 
from communication with the other selectors of that parti- 
cular group, but they are accessible to all the remaining 

ups of selectors in the exchange. This isolation is 
incidental to the employment of “ non-interfering” circuits 
with which each selector and connector is provided. 

The connections are so arranged that when two sub- 
scribers are in communication the coils of the “motor” 
electro-magnets only are in circuit, for the purpose of 
enabling the automatic restoration of the circuits to the 
normal position to be effected, after conversation has termi- 
nated, and the subscribers replace the receivers in their 
switch levers. These electro-magnets (shown at m and m’, 
fig. 2) each have a resistance of 300 ohms, and are actuated 


Talking circuits, 
Fa. 2. 


by a current of 2 ampere. They are connected in derived 
circuit or “ bridge” with the battery, B, by which they are 
energised, connected symmetrically between them. The re- 
maining electro-magnets are automatically disconnected when 
the connections between two subscribers are completed. 

In fig. 2, A represents, in skeleton diagram, the connections 
when two subscribers, P and Pp’, are in communication 
through switches upon adjacent groups, and c represents 
the connections effected between two subscribers, T and 7’, 
whose automatic switches are included in groups situated on 
different sections of an exchange. 


THE BEHAVIOUR OF A TRANSFORMER AT 
THE INSTANT OF SWITCHING ON. 


By ALFRED HAY, B.Sc. 


(Concluded from page 327.) 


EXPERIMENTAL INVESTIGATIONS. 


Tue apparatus used in the experimental determination of 
the abnormal wave-shapes is shown diagrammatically in fig. 
2, and will be readily understood. By moving the brush &,, 
the instant of switching on may be varied, while by moving 
Bg we can alter the point of switching off. These two 
brushes bear on a disc of ebonite, provided with a rim of 
brass, which is divided into two unequal portions by the 
ebonite distant-pieces D, and D,. The shorter portion of the 
brass rim is completely insulated, while the longer one is in 
connection with an insulated collar, on which bears a brush 
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connected to one terminal of the primary coil rp. By means 
of a Joubert instantaneous contact-disc c Dp, the curves of 
current and counter E.M.F. are readily determined. Both 
the switching and the contact discs are, of course, driven 
direct by the alternator shaft. 

In the case of a transformer, the gradual equalisation of 
the abnormal positive and negative half-waves of current is 


A, Alternator NR, Non-inductive resistance; c, Condenser; E, Electrometer. 


2. 


a relatively slow process, requiring a very large number of 
waves for its completion. This persistence of the abnormal 
waves introduces a certain difficulty into the experimental 
method just — for with the arrangements described 
it was impossible to allow the abnormal waves to run through 
more than 64 periods before the circuit was again opened. 
At the instant of breaking the circuit, therefore, the current 
had a higher value than its normal maximum, and the 
core was left more strongly magnetised than would be pos- 
sible under ordinary working conditions. Let us assume 
that the core is, to start with, magnetised in the proper 
direction to a value corresponding to the greatest residual 
induction consistent with the normal maximum induction. 
When the abnormal waves are started, the first wave-train 
will leave the core more highly magnetised than it was at 
the start, and the next wave train will pick up the induction 
at this higher value, ard leave the core still more highly 
magnetised. The residual induction, after the passage of 
each wave-train, will thus go on increasing until a state of 
equilibrium is reached, such that the magnetic state of the 
core at the end of the 6} periods is the same as it was at the 
beginning. The abnormal waves obtained experimentally 
and plotted in the curves given below, are the waves cor- 
responding to this state of equilibriam. They are obviously 
much more distorted than the abnormal waves ordinarily 


16000 


3. 


obtainable, since the initial value of the induction is much 
higher. The value of this residual induction may be approxi- 
mattly determined from the B — H curve (shown dotted) 
in fig. 3. We have merely to determine the maximum value 
of H reached during the first abnormal half-wave of car- 
rent, and a reference to the B—H curve then determines the 
corresponding maximum of B. This gives us the absolute 


scale for the abnormal magnetic induction curve. The 
absolute scale is, in the curves given below, indicated by the 
right-hand set of figures on the vertical scale in each 
diagram. 

Fig. 3 gives the normal hysteresis loops of the transformer 
core for various inductions ranging from about 450 to 
15,600 0.G.S. lines per eq.cm. These loops were obtained 
by integrating the curve of counter E.M.F.; hence the eddy- 
current component is included in the values of H. 


60% 
N.E.M.F., Normal E.M.F.; n,c., Normal current a.c., Abnormal current ; 
N.M.I., Normal magnetic induction; a.m.1., Abnormal magnetic induction. 


Fia. 4. 


For the highest induction used (15,600) the well-known 
effect due to eddy-currents, which consists in a rounding off 
of the peaks of the loops and an increase in their areas, is 
very well marked. 

The curves given in figs. 4—7 show the normal and 


% 


4.E.M.F., Abnormal E.M.F.; N.c., Normal current; 
a.c., Abnormal current; a.M.1., Abnormal magnetic induction. 


5. 


abnormal waves corresponding to values of the normal 
maximum induction equal to 900, 2,600, 8,500, and 5,200 


‘respectively. Fig. 8 shows the hysteresis loops correspond- 


ing to fig. 4. Little need be added, after what has already 
been said, regarding the interpretation of the curves. It 
will be seen that they fully confirm the theoretical deduc- 
tions arrived at above. The gradual subsidence of the 
abnormal waves, as well as the inequality of successive half- 
waves of counter E.M.F. (fig. 5) are exhibited very clearly. 
The periodicity in these experiments was 122 ~ per sec.” 


* Excepting fig. 5, for which the periodicity was 37 ~ per sec, 


Z 


a 
A 
NR / \ fs, 
\ 
68603 / 4 \ 
/ A.O. \ 7 / 
\ at A | 
“ 
noe \ / 
al / 
\ 


Vol. 43. No. 1084, 2, 1898] THE ELECTRICAL REVIEW. 835 


The shape of the E.M.F. wave (fig. 4), it will be seen, 
departs only very slightly from the pure sine form.* 


17000 


3 

n.c., Normal current; a.c., Abnormal current; 
N.M.t., Normal magnetic induction; a.m.1., Abnormal magnetic induction. 


Fic. 6. 


AC. 


45 


40 


50004 


6,000 
N.C., Normal current; a.c., Abnormal current ; 
N.M.I., Normal magnetic induction; a.m.t., Abnormal magnetic induction, 


7. 


It follows from the theory given above that the value of 
B,.in equation (1) is a very important factor in determining 


.* "The alternator used in these experiments was one of the old 
Ferranti type, with zigzag-wound armature. 


the current-rush. The following arrangement (fig. 9) was 
used to control the value of B, without altering anything 
else, and thus to find how the current-rush was affected by 
changes in the value of this quantity. A battery of 35 
small E.P.S. cells was connected in series with an adjustable 
resistance, a Siemens electro-dynamometer, and a coil of 16 
turns wound on the transformer core. Another coil, con- 
sisting of 96 turns, was connected to the alternator through 


/ AMPERES 
200+ 
4004 


Fia. 8. 


the switching disc. The arrangement of connections is 
shown in fig. 9. When the cell circuit was open, the 
maximum value of the “rush” current was found to be 
6°92 amperes. The cell circuit was next closed, and the 
resistance adjusted so that a current of 7°96 amperes (cor- 
responding to H = 3:07) flowed through the coil of 16 
turns. The maximum value of the “rush” current was 
now found to have risen to 13°3 amperes. On reversing 
the continuous magnetising current coming from the cells, 
the maximum “rush” current diminished to 2°36 amperes. 
This result clearly shows the enormous importance of the 
initial magnetic induction in determining the current-rush. 


TO ALTERNATOR TURNS TURNS =e 
= 

6): 

SE 
4k, Adjustable resistance; s Siemens’s electro-dy 


It may be mentioned that the normal maximum of the 
current in the above experiment was (with cell circuit open) 
1°07 ampere. The result is slightly complicated by the fact 
that when the cell circuit is closed, we get in it a small 
alternating current, which is supe: on the steady mag- 
netising current due to the cells, But this action is insig- 
nificant—the amplitude of the corresponding load current 
in the primary of 96 turns amounting to only about °02 


ampere. 
CoNncLUSION, 


The generally accepted notions respecting the phenomenon 
of initial rushes appear to be of the vaguest and most un- 
satisfactory kind. Again and again it has been stated that 
transformers are liable to break down at the instant of con- 
nection to live mains, on account of the extra stress which 
is brought to bear upon the insulation during the current- 
rush. Not only has this assertion been ‘freely made, but 
some writers have even endeavoured to explain the effect by 
theoretical considerations. The argument advanced is some- 
what as follows :—Assuming that a current rush does take 
place, the magnetic induction will, during the initial quarter- 
wave of current, be carried far above its normal maximum 
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value. During the next half-wave of current—it is then 
asserted—the abnormally large induction is removed, and a 
reversal to the normal maximum takes place; we thus get an 
abnormally high E.M.F., which breaks down the ion 
of the transformer. 

How utterly fallacious this reasoning is will be amply 
evident from the experimental results described above. So 
far from the abnormally high magnetic flux being wiped out 
during a single half-wave, as we are asked to believe, experi- 
ment teaches us that it requires a very large number of waves 
to produce this effect, the core settling down gradually into its 
normal cycle of magnetisation. Hence it comes about that 
even when the current-rush is exceptionally large there is no 
corresponding rise of P.D. across the transformer terminals. 

There is also another simple consideration which seems to 
have been overlooked by the advocates of the fallacious theory. 
If a current-rush is accompanied by a rise of P.D., how comes 
it about that the transformer producing it is the only one 
that suffers? The disturbance must spread through the 
entire network of mains, in which case all the other trans- 
formers—as well as the alternators at the central station— 
would be equally liable to break down. 

Where breakdowns have occurred, they were probably 
caused either by a defect in the insulation, which prevented 
its withstanding the normal working P.D. of the mains, or 
else, as suggested by Mr. Swinburne, by the high induced 
E.M.F. at the instant of switching off. The fault so 
developed would, of course, remain unnoticed until the next 
time of switching on, when it would be revealed ; the natural 
inference being that the act of switching on the transformer 
had caused it to break down. 

The theoretical deductions given in this article, along with 
their experimental verification, show that the phenomenon of 
impulsive current-rushes is capable of being explained in a 
simple and straightforward manner, based on the known 
magnetic p:operties of iron, without the necessity of postu- 
lating any obscure or mysterious peculiarities in the behaviour 
of the iron at the instant of switching on. Further, the 
alleged breaking down of transformers at the instant of their 
connection to live mains must be relegated to the class of 
scientific mythe for which there is neither theoretical nor yet 
experimental foundation. 


CORRESPONDENCE. 


Capillary Electrometer. 


The article on the “ Capillary Electrometer for Measuring 
Insulation Resistance,” appearing in your issue for August 
5th, and referring to my paper on the “Capillary Electro- 
meter,” leads me to offer a few words of explanation and to 
question some of the conclusions which you draw therein. 


The advantages which I have found in employing the . 


electrometer for insulation measurements lead me to believe 
it superior to the galvanometer in several ways. The fact 
that it is necessarily used in a null method is of no dis- 
advantaze, for it eliminates some of the errors of the 
deflection method, and interferes in no way with the 
obser vation of the progress of the so-called “ electrification ” 
of the cable under test ; the contact on the slide wire ma 
be moved so as to keep the mercury column balanced, and, 
as the reading should be taken at least one minute after the 
application or pressure to the cable insulation, the fact that 
‘a capacity of 10 microfarads requires 46 seconds to be 
charged within 1 per cent. of its 1ull charge through one 
meghom” will interfere in no wise with the result. Further- 
more, in the determination of the properties of insulation of 
conductors for lighting and power transmission purposes, 
where this method would by far find its widest application, 
capacities nowhere near as great as 10 microfarads would be 
met with, 

The use of a graphite resistance of high value, say, 1 
megohm, is entirely practical, for the current passing through 
it is so small as to cause no appreciable change in its value 
due to heating, and it remains constant for a considerable 
length of time. The value of this resistance may be readily 
checked by a measurement similar to that employed in 
measuring insulation, using a standard resistance of, say, 


1,000 ohms. ‘This enables the set to be made light and 
portable, and the use of a resistance of 1 megohm enables 
measurements on insulation resistances of high values to 
be readily made. I have found this method to be quite 
satisfactory in determining absolute values as high as 30,000 
megohms, which is quite difficult to attain with the ordinary 
form of portable galvanometer. 

Your review seems to have overlooked one of the chief 
advantages in this method of insulation measurement, i.¢,, 
the ease with which the dynamo pressure may be substituted 
for the testing battery, thus enabling higher res to be 
used in this important measurement. This is of consider- 
able advantage when it is realised that very different values 
tor insulation resistance may in many cases be obtained by 
employing a pressure of 1,000 volts instead of 100 volts; 
and it is desirable, especially in the testing of cables for 
lighting and power purposes, that the cables shall be tested 
at @ pressure at least as great as that under which they are 
designed to be operated. 

The various uses to which the capillary electrometer has 
been put in the electrical laboratory leads me to agree with 
you in the conclusion that there are many measurements, 
aside from that for the determination of insulation resist- 
ance, in which a portable form of capillary electrometer may 


be advantageously used. 
J C. F. Burgess. 


University of Wisconsin, 
Madison, Wis. 


On “ Letters to Editors.” 


If anyone of no repute wishes to give publicity to his 
ideas he often does so by means of a “letter to the editor” 
of the most suitable paper he can think of. Editors, I 
suppose, do not consider it advisable to reject these “letters” 
provided they are duly signed ; so to cover themselves they 
‘do not hold themselves responsible for the opinions of ther 
correspondents.” The wisdom of this saving clause! 

I have jast been reading a “letter to the editor” of the 
Electrical Review of New York, for Aagust 17th, 1898. I 
won't give the correspondent’s name; it might hurt his 
feelings, and that would be unkind after the amusement he 
hus afforded me. The letter expounds an original idea for 
facilitating the transmission of elegfrical energy over long 
distances, either by means of direct or alternating currents. 
Heré it is. The italics are my own. - 

“Let an alternating current dynamo be connected with 
the line at the transmitting station, and let this dynamo, 
working either independently or by means of a step-up 
transformer at the same station, supply the transmission line 
with alternating currents of very high tension—let us suppose 
of sufficient tension to operate either electric lamps or electric 
motors by means of a step-down transformer in the ordinary 
manner, at a distance of, let us say, 50 miles, At 50 miles 
distance from the transformer, instead of having electric motors 
and electric lamps, let a transformer, ea 4 its —— and 
its secondary coils of equal length, be placed. The second 
coil of this transformer may be connected to a second length 
of 50 miles of line wire. Since the primary and secondary 
coils of the midway transformer are of equal length, the 
current which leaves this transformer and over the 
second section of 50 miles will have a tension nearly equal 
to that in the first section of 50 miles. . . . . It will 
now be seen that by this method which I have proposed, it 
should be practicable to transmit alternating electric currents 
over nearly double the greatest distance over which they have 
hitherto been transmitted, while using at the transmitting 
station alternating current of precisely the same tension, 
and while using line wire of the ordinary kind.” 

He then goes on to say that the distance might be trebled 
by using two intermediate transformers. Again, “Should it 
be desirable to transmit continuous current over twice the 
greatest distance usually considered practicable, we may place 
a rotary transformer, which both receives and generates con- 
tinuous currents of equal voltage, midway between the 
transmitting and receiving stations,” and so on. : 

The letter is apparently a brilliant idea (?) of one who 
knows nothing about the applications of electricity, and 
having had a chat with some one who knows a little more 
than he does, has formed some most wonderful and hazy 
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notions about transformersin general. The brilliance of the 
idea of interposing a transformer without doing anything 
but increase the transmission losses, and slightly drop the 
!! I always yi a rotary transformer was 
alternating on one side and continuous on the other. We 
may safely assume that a motor-generator is meant. Again, 
considerable additional labour is incurred with the result 
that the efficiency of the whole plant is diminished and the 
capital outlay increased. 


e might take a more serious view of these matters and 


denounce the insertion of such trash on the grounds that 


technical journals count amongst their readers not only men 


able to discriminate between wisdom and folly, but also 


youths who read to learn, and who often depend upon their 


weekly periodical for much of their information. What 
ideas would such a reader have after thinking over the letter 


-_ especially those which I have written in italics ? 
rely his ~— would be retarded by being thrown into 
a hopeless muddle. 


W. R. 


“The Application of Gas Power to Marine Parposes.” 


The article on the above subject in your last issue strikes 
out a line of action on which I have been working for a 
long time. 

The remarks are made of “how few double-acting gas 

engines are placed on the market,” and that “the lack of 
progress is one of the disappointments of modern engineer- 
ing.” Personally, I may say that another of these dis- 
appointments is, that so many gas engineers are so much 
engrossed in their own pet hobbies and ideas, that anything 
in the way of an improvement submitted to them by an 
oatsider is tabooed with scarcely a moment’s consideration. 
_ The article proceeds: “The difficulty with the gas engine 
is not that of starting it once, but of starting it, reversing, 
and stopping it at short intervals.” That is no difficulty at 
all; as, given a thoroughly reliable and efficient double- 
acting gas or oil engine, without excessive heating of piston 
and piston rod, then the starting, stopping, and reversing, 
follow in as natural a sequence as they did in the steam 
engine. But, as your author remarks, “more complex 
organism will be necessary.” 

The advan to be derived from gas engine driving— 
which, I take it, includes oil engines—are very clearly set 
forth, but there is one point on ke I would beg to differ 
from the author. He asks, “Is it not our business as 
engineers to accept the gas engine as it isand make the 
best of it,” and he adds, “ obviously they ’—gas engines and 
electrical transmission—“ are to be combined.” Now, this, 
I consider, is simply a makeshift way of meeting the diffi- 
culty. As engineers we are bound not to accept the gas 
engine in its present form as finality, until it has been con- 
clusively proved that we cannot surmount the objections so 
ably indicated by the author. At present, I frankly admit, 
I see no way of dispensing with the objectionable water 
jacket, but as regards reversing and double - actia 
mechanisms, the way seems tolerably clear, with well- 
designed engines, 

Could we be able to simply connect the crankshaft of a 
reversible oil engine on to the propeller shaft of our steamships 
and dispense with boilers with all their containing weight 
of water, with the killing temperature and work of closed 
stokeholds, and be able'to operate that engine with the ease 
and certainty of our modern marine steam engine, I venture 
to assert that we would gee another impetus given to marine 
engineering and naval construction which would carry them 
a8 far ahead of our present achievements as our Majestic’s 
and Lucania’s are ahead of Bell’s Comet. 


_ John D. MacKenzie. 
Glaagow, August 29th, 1898. 


Submarine Telegraphs. 


It is a subject for much t that Mr. Bright should 
have taken the somewhat undignified line which he has on 
the subject of the review of his book. It is hardly the 
province of an anthor, when referring to his own work, to 
Indicate the manner in which his production should be 


reviewed, nor if he fears criticism should he subject himself 
to such. A reviewer, no matter what respect or esteem 
he meg have personally for an author, would hardly be 
justified in reviewing favourably his work when on exami- 
nation the latter is found to contain i ble and serious 
errors. I am quite ready to accept Mr. Bright’s state- 
ment that the proof sheets had to be read through at great 
disadvantage, and that many errors were, I presume, due 
to this fact ; this, however, does not make the work any 
more valuable or reliable, or to be praised, on that account. 
Mr. Bright a sure that the tone of the review was a 


. Sneering one ; let me assure him that it is only his oo 


tion which makes it appear so. In reviewing the 

I have endeavoured to be scrupulously fair, and I have 
not, as seems to be imagined, misread certain statements by 
leaving out the context. I am very far from suggesting 
that because Mr. Bright has made a number of bad blunders 
that he is hopelessly inaccurate, not to say incompetent; I 
have sufficient knowledge of his ability and energy to be able 
to contradict such an idea. The fact remains, however, that 
the mistakes referred to in the review are actual ones. As 
regards the first criticism, I have carefully re-read the whole 
of the rapbs relating to the statement that “this 
looping has the effect of something like doubling the K.R. by, 
roughly speaking, doubling the length of wire in circuit,” and 
cannot see how any reading of what Mr. Bright has written 
can alter this statement into the fact that the K.R. of a loop is 


the same as (not double) the K.R. of the earthed wire ; for 


although we double the resistance we halve the capacity. This 
fact is well known to telephonists, and to telegraph engineers 
generally, and I am surprised that Mr. Bright with his ex- 
gg was not cognisant of it. 1 must decline to accept 

is assurance that several of the errors which are next 
pointed out could be obviously recognised as clerical errors ; 
they may-be the latter, but they are certainly. not obviously 
such. As regards the hydro-dynamic question, here again I 
must differ in toto from Mr. Bright, and if I am wrong I am 
so in company with a goodly array of teachers on the 
subject. Mr. Bright fails to see the mistake he has made 
with reference to the controlling points in the lay of a cable, 
let him think the matter very carefully over again, and. he 
will, I feel sure, see where he is wrong ; also let him carefully 
re-consider the next two points to which he adheres. How 
the speed of a drum can be accelerated by means of a brake 
I cannot imagine; it can be diminished. The three errors 
which he next frankly admits, are, I must maintain, bad 
errors, but that it is ungenerous or uncharitable to call them 
so I must emphatically deny; the expression “ bad ” does not 
mean “ignorant blunder” as Mr. Bright has apparently 
assumed it to mean. 

In the concluding portion of his letter, Mr. Bright sug- 
gests all sorts of “possible” assumptions on my part, not 
one of which ever occurred to me; in fact, he is “ reading 
between the lines” ina manner which suggests (and I won’t 
say anything more uncharitable) “ mortified vanity.” 


Reviewer. 


Magnetism. 


What is meant by the term, magnetic moment of inertia 
of a bar magnet. Can you recommend a good text-book on 
the subject, not too advanced. maiiai 

udent. 


[See pages 140, 170, 171, 172, and 173 of “ A Text-Book 
of Magnetism and Electricity,” by R. Wallace Stewart. 
London: W. B. Clive & Co., University Correspondence 
College Press, 18, Booksellers’ Row, Strand, W.C.—Eps. 
Exec. Rev.] 


Dynamo Fault. 


In an editorial reply to a letter under above heading, 
published in the current number of the ELEcTRICAL REVIEW, 
the following sentence occurs :— 

“Probably the armature resistance is too great, and also 
the field-magnet resistance higher than usual (in order to 
get the low 

Now it is not difficult to see that for a dynamo of given 
output and given type of design, reduction in the speed tends 


to involve increase in the armature resistance, but I fail to 
how it can also tend to increase the field 
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resistance, as may be inferred from your note. As other of 
your readers may be in the same difficulty, perhaps you 
would be kind enough to explain this point in your next 


issue. 
H. C. L. 


[Resistance of field may be too high for excitation at slow 
speed, i.¢., it may require same number of turns of thicker 
wire on the field to enable it to properly excite— 
Eps, Rev.]} 


Correction.—Electric Lighting of the City of Goulbarn. 


In your issue of June 17th last, a paragraph appears under 
the heading of “ Business Notices,” viz., * Electrical Plant 
for Australia,” stating that Messrs. Johnson & Phillips are 
building the plant for the above installation. 

Now, sir, I shall be glad if you will kindly contradict this 
error through the columns of your valuable paper. The 
facts are these: The City of Goulburn called tenders in the 
usual manner, three tenders being received, viz., Messrs. The 
Brosh Electrical Engineering Company, Messrs. Gibson- 
Battle & Co., and myself. I was the lowest tender, and it 
was decided by the Council to accept same. However, delays 
in financing the scheme have been caused, and at the time 
of writing [ have not received the official order from the 
Council to proceed with the work. 

Farther, I have given no orders to any firm or agent for 
any plant whatever in connection with this installation. 

Trusting you will insert a notice to this effect. 


For R. Thompson. 
(J. THomPson). 


Costs of Gas and Electricity. 


Could any correspondent kindly inform me how much 
more expensive, as an illuminant, electric light is than gas 
light in connection with its expensive, yet defective aids, 
Welsbach Mantles.: not forgetting that gas has been in- 
crease | from 28, 10d. to 3s, per 1,000 feet. 

M. Nash. 


DEATH OF DR. JOHN HOPKINSON. 


THE scientific world has been shocked beyond expression by . 


the tragic death of Dr, John Hopkinson. Accompanied by 
his son John, aged 28 years, two daughters, Alice and 
Lina Evelyn, he essayed on Saturday last the ascent of the 
Dent de Veisivi. The party started early on Saturday 
morning from Arolla, but when the time for its return had 
passed, search parties were organised, and at daybreak the dead 
bodies of the distinguished electrician and his children were 
discovered still roped together on a moraine at the foot of 
the highest cliffs. Dr. Hopkinson was a keen and experi- 
enced mountaineer, and in accordance with his custom had 
not availed himself of the services of a guide. The Petite 
Dent de Veisivi is not considered an ascent of great import- 
ance, but at certain points the footing is difficult,-and it is 
surmised that one of the party must have slipped and all four 
have fallen from rock to rock, a distance of several hundred feet. 


Dr. Hopkinson’s eldest son had just left the dng ea - 


for Australia, the rest of the family, Mrs. Hop n and two 
younger children, staying at the Arolla Hotel. 

It is difficult to estimate the loss which the electrical 
engineering profession sustains through the death of this 
brilliant, practical, incisive electrician. He combined in a 
rare degree the qualities of the high mathematician with the 
skill and resource of the practical engineer. There was 
scarcely a branch of electrical work that did not owe some- 
thing to his genius ; the generation, the distribution, the 
measurement of electricity were each and all subject to the 
versatility of his inventive talents. Electricity in its most 
abstruse and in its most practical aspect was his field of work, 
and marvellously well he wrought in it, 

His career provides a most conspicuous instance of a 
mathematical training being helpful in a practical and 
business life. 


Dr. John Hopkinson was born in 1849, and was the eldest 
son of Alderman Hopkinson of Manchester, who has been a 
rominent engineer in that city for many years past, 
he brothers of Dr. John have become only less 
distinguished than himself. Prof. Alfred Hopkinson, Q.C., 
who recently became principal of Owen’s College, Man- 
chester, and in nee resigned his seat in Parliament, 
and Dr. Edward Hopkinson, who is the head of the 
electrical department of Mather & Platt, are almost as well 
known as the deceased electrician. 

The school and college career of Dr. John Hopkin- 
son was oe brilliant. He was educated at 
Lindow Grove School and Queenwood College, and after a 
short period spent at Owens College, he went up to Cam- 
bridge, where he achieved the great distinction of becoming 
Senior Wrangler and first Smith’s prizeman. He became 
engineer to Messrs. Chance & Oo., of Birmingham, and 
during his stay in the midland town, which lasted some 
years, he effected many improvements in lighthouse 
machinery, the well-known gg Eggo apparatus owing 
much to his inventive ability. The commencement of his 
career as a consulting electrical engineer was immediately 
marked by original work in electricity. Moreover, his ability 
as an expert witness was soon recognised, and much of his 
time was occupied in patent cases. His investigations into 
the theory of dynamo machines, with which his name will 
ever be closely associated, were commenced in 1879, and one 
immediate result of his experiments was the introduction of 
the characteristic curve of a dynamo. These experiments 
were carried out with a view to obtain knowledge of the 
electric light for lighthouse illumination, and the results 
were collected and presented in a paper to the Institute of 
Mechanical Engineers.* How clearly the author grasped the 
conditions to be met by a dynamo machine is suggested in 
the opening portion of the paper, which states that: “ It is 
desirable to know what the various machines can do with 
varied and known resistances in the circuit, and with varied 
speeds of rotation, and what amount of power is absorbed 
in each case. It is a question of interest whether a machine 
intended for one light can or cannot a two in the 
same circuit, and if not, why not? ether a machine, 
such as the Wallace Farmer, intended as it is for many 
lights, will give economical results when used for one, and 
so on.” It must be remembered that these words were 
uttered in the early part of 1879, and clearly show the 
scientific and critical spirit with which Dr. Hopkinson was 
approaching the dynamo. Bearing this in mind, it is not 
surprising that he should have felt confidence in his ability to 
improve on Edison’s original dynamo, and towards the latter 
pe of 1882 appeared the now famous Edison-Hopkinson 
machine. What Hopkinson did was to abolish the multiple 
field magnets, which, in the early Edison machines, were 
united to a common pole-piece. He diminished the length 
of the field magnets, and increased the sectional area, thereby 
increasing the effective magnetism; the armature was re- 
modelled, and its sectional area increased. The net result of 
these improvements was that the output of a machine was 
almost doubled. An Edison machine of the old “ L” type, 
designed to supply 150 lights, was, as a matter of fact, re- 
modelled, and after being reconstructed according to Hop- 
kinson’s theory, was capable of supplying 250 lights. _ 

It may be a matter of interest to reproduce the drawings 
showing the improvements which were made on the Edison 
machines. It was in 1882 that Hopkinson filed his famous 
three-wire patent, which he afterwards sold to the Westing- 
house Company for nearly £20,000. His chief work in 
connection with dynamo machinery was not so much in 
designing machines as in investigating the true principles 
that underlie their construction, and how much he has done 
in this direction, in company with his gifted brother, Dr. 
Edward Hopkinson, is known to most of our readers. There 
is no doubt that his scientific investigations, and his eluci- 
dation of the magnetic circuit, completely revolutionised the 
construction of dynamos, and on this subject it is interesting 
to quote Mr. Rankin Kennedy,t who recently said :—‘ What 
8 hacer revolution these scientifically trained engineers 
made in the designing of magnets can only be realised by 
those who were in the electrical engineering profession 15 


® Jovurnat, Vol. vii., p. 167. 
Exxcraicat Revimw, November 12th, 1898, Vol. 42. 
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ago and witnessed the monstrous designs prior to their 
work.” Not only was the faculty for taking pains demon- 
strated in the design of machines, but it was equally apparent 
in testing the results. How highly Dr. John appreciated 
the value of severe tests may be judged from a trial made 


MaGnets aND ARMAyJURE OF Epison Dynamo. 


MaGNkETS AND ARMATORE OF Epison-Horxinson Dynamo. 


on an Edison-Hopkinson machine which was recorded 
in the ELECTRICAL REvIEW,* as follows :— It was then 
decided to run the machine absolutely continuously for 
a fortnight without any break whatever, with the full load 
of 275 amperes. Throughout the whole of this con- 
tinuous run for 14 days there was never the slightest 
sparking at the commutator, the bearings and magnets 
remained at a uniform temperature throughout, and the tem- 
perature of the commutator at the end of the run was 79° C., 
tically the same temperature as at the end of 12 hours.” 
t was in those days a remarkable performance, and asa well- 
known critic of the day remarked, the test was calculated to 
give a certain amount of confidence to those who believed 
that accumulators were not absolutely essential for the purpose 
of keeping up a permanent supply of electrical energy. He 
continued a regular supply of electrical and scientific papers 
tothe Royal Society, of which he was made a Fellow in 
1878, yet he found time to paiey - his method of dynamo 
testing, with which his name is so frequently connected. 

Probably the most important papers ever written on dynamo- 
electric machinery were those presented by Drs. John and 
Edward Hopkinson to the Royal Society, and great has been 
the influence on the design of modern machines. A mere 
catalogue of Hopkinson’s contributions to the various learned 
societies would prove of considerable dimensions. 

_ Though he achieved distinction in connection with con- 
tinuous current machines, he did not neglect alternating 
current practice, and his researches on the construction of 
transformers and alternators are of extreme value. So far 
back as 1888 he had arrived at most valuable conclusions 
regarding the coupling in parallel of alternators, and he had 
been led to his conclusions by experiments on the De Meritens 
machines, which had been used for the investigations into 
lighthouse illuminants at South Foreland. 

Dr. Hopkinson was a member of many scientific bodies, 
and was twice president of the Institution of Electrical 
Engineers, in 1890 and in 1896. The inaugural address 
on “ Magnetism” delivered by him in the former year 
is undoubtedly one of the most important contributions 
ever presented to the Institution. hen Dr. Hopkinson 
was called upon a second time to fill the office of presi- 
dent, Mr. Crompton, the retiring president, said: “ The 
choice of the Institution could not have fallen on a more 
worthy man than Dr. Hopkinson, to whom they all owed 
8 much, and who, by his scientific work and by his 
practical contributions to their scientific knowledge of the 
dynamo, and by his careful studies of the properties of the 
Materials that they used in the construction of electrical 
apparatus, had done more, almost, than any Englishman—or, 
he might say, more than any man in any country—to forward 
the great cause of electrical engineering.” How singularly 
appropriate and felicitous are those remarks to-day. 


* Exectarcat, Review, January 24th, 1885, Vol. xvi. 


The practical side of Dc. Hopkinson’s work is shown by the 
namerons lighting and tramway schemes which he has designed 
and carried out. Manchester, Whitehaven, and Stafford are 
among the chief lighting systems; while in tramways Dr. 
Hopkinson designed the electric lines at Leeds, and was 
responsible for the nearly completed system at Liverpool. 

he Corps of Electrical Volunteers, which is undoubtedly 
destined to do some useful work, was raised mainly on Dr. 
Hopkinson’s initiative. 

y his death electrical engineering sustains an irreparable 
loss, and the world generally is infinitely the ° 

The bodies of Dr. Hopkinson and his children will rest in 
the English churchyard at Territet Glion, which looks across 
Lake Geneva. 


A TRIBUTE TO DR. HOPKINSON. 


JoHN HOpPkKINSON @ memory, his name to be classed hence- 
forth with those of Faraday and Maxwell, and his work to 
be referred to as a thing done. It hardly seems possible, 
and it will take some time to realise, that he is in very 
truth gone from us. He was so full of life and of energy, 
so hard at work, and so fertile in ideas, that it may be said 
that his work, great as it was, was hardly yet begun. It is 
no exaggeration to say that electrical science has suffered a 
blow, the full effect of which it is difficult to estimate, for, 
when it is remembered how much he had down, no one can 
doubt that in the years that, in all human probability, lay 
before him, much would have been accomplished by the keen 
intellect and clear judgment of him whom so many of us are 
now mourning. And not pure science alone will feel the 
loss, for his genius was directed equally to the practical 
application of that theory of which he was such a master. 
Ic would come as a surprise to many engineers to know 
how numerous are the appliances they use daily that were 
his inventions, and the fundamental ideas underlying them 
that were his discoveries. 

To the writer the loss is that of a revered and personal 
friend, for it was his privilege to be associated with him, 
first as his only pupil, and afterwards as his assistant ; 
altogether he has known him for some 14 years. Only 
those who were brought into close contact witn him could 
fully realise the extent of his genius and his versatility. It 
was a positive revelation to see how he would go straight to 
the point, grasp the whole question, and see it fully in all 
its bearings, as it were, in a flash. Any weakness or 
obscurity in argument would be seen through by him 
instantaneously, and he would have been a clever man 
indeed who could have deceived him. 

Dr. John Hopkinson was essentially an upright, and, what 
is so expressively called, a “straight” man. No one could 
ever point to an underhand or snabby action. He never 
stooped to canvass or advertise, and his impartiality and 
straightforwardness were absolutely beyond question. 

To work with him was in itself an education, and the 
pleasure of doing so was great. He was so frank and genuine, 
and so willing to discuss a matter on terms of equality, 
One never felt that one need consider bis susceptibilities or 
fear giving offence by making a suggestion. He was, in 
fact, so great a man that he could afford to be above all 
petty considerations. One always found him the same, for, 
unlike so many men, he was not subject to moods. Another 
thing that made him so ble to work with was the 
absence of all display of authority, and of stickling for trivial 
matters. One could always feel that if one had done one’s 
best according to one’s ability all would be well. 

All those who had the privilege of seeing anything of his 
home life will know the happiness that reigned there, but it 
would seem like sacrilege to refer to this in the columns of a 
newspaper, 

The thoughts of all will turn to her who has, at one 
appalling blow, lost four of those dearest to her, and to 
those parents who could hardly have expected that they 
would ever know the sorrow of losing that son whose 
career has been such a brilliant one. We can best show 
our sympathy for them by praying that He who has borne 
our griefs and carried our sorrows will send comfort to 
them. 0. H. W. 
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ELECTRIC TRAMWAY TRACTION BY COM- 
BINED ACCUMULATOR AND TROLLEY 
WIRE. 


By ERNEST KILBURN SCOTT. 


Broap.y speaking the street traffic of any of our large 
towns or cities may be divided into three classes. There is : 
First, the traffic in the fine showy streets or avenues which 
have been widened and beautified at very considerable 
expense, both to the corporation and the property owner on 
either side, and along which even the most rabid agent for 
trolley wire fittings, &c., must acknowledge that it would be 
a desecration to have overhead wires. (We have not too 
maby such roads, but there are undoubtedly some in every 
large town.) Second, there are the narrow but important 
business thoroughfares where if overhead wires are used at all 
they must of necessity be supported by span wires attached 
to rosettes on the shop and office buildings on either side. 
There is, ¢hird, the suburban road traffic with its 7} to 15 
minutes’ service, and along which it requires a stretch 
of the imagination to consider the overhead wire 
objectionable. Where also gas and water pipes are few 
and far between, and consequently the liability to the 
electrolysis trouble is much more remote than in thickly 
populated situations. 

‘These conditions are not entirely peculiar to this country, 
although we can show some of the best examples of the 
narrow tortuous streets. In the cities of Paris, Vienna, 
Berlin, Brussels, Dresden, Hanover, Buda-Pesth, Bremen, 
&c., and also in New York, &c., there has been opposition to 
the overhead trolley wire, but the authorities of most 
of these places have compromised matters, and what are 
— combined systems of electric traction have been 
adopted. 

it seems to the writer that in the present state of public 
opinion in this country it is too much to expect to reconcile 
the various conditions and apply the overhead trolley 
wire universally, and yet it will never do to let things slide 
any longer. The "Pe oo are therefore presented 
in order to show that a good working compromise is possible 
by combining the accumulator with the overhead trolley wire 


if only municipalities are so minded to give the systema _ 


trial. 

The examples we have had of accumulator traction in 
Kogland have been anything but successful, but it cannot 
therefore be fairly argued that all accumulator traction is 
bound to be a failure. As Mr. Parker has said, the Bristol 
Road, Birmingham, line had not a fair chance owing to the 
restrictions which the Tramway Company imposed when the 
line was equipped, and now, of course, the motors, &c., are 
hopelessly out of date. The amount of knocking about 
which the cells receive in being changed at the generating 
station is simply shocking and does more harm than the 
vibration they receive on the car; whilst the method of 
making contact when they are in place leaves much to be 
desired. There also appears to be a well-founded belief 
amongst some who have had to do with this line, that the 


balance-sheet of the Birmingham company does not give - 


the true state of affairs of this section of their system, and 
the fact that during certain changes of management 
the line unexpectedly showed a balance gives colour to 
the ramour. 

The two first cities to adopt the accumulator and trolley 
wire combination were Hanover and Dresden. The Han- 
over line was referred to in Mr. Epstein’s paper before 
the Institution of Electrical Engineers, “ Accumulator 
Traction on Rails,” and as the installation has been 
extended several times and has been working for some 
considerable time the financial results given are worth 
quoting :—“ The extra cost of the combined system com- 
pared with the overhead system alone, does not, in 
Hanover, exceed ‘2d. per mile.” Also, “It may be of interest 
to mention here that the running expenses of the electrical 
system, including driver, amounted to 2'22d. per mile.” 
These figures were based on the official report for 1896, and 
although Mr. Quin in his paper at the last meeting of the 
Municipal Electrical Association has thrown doubts on the 
tirst of these figures, yet there is sufficient evidence that the 
rystem of working has been found very remunerative by the 


following description may prove in 


Hanover company and can be honestly pronounced a success, 

At Dresden the cars have Tudor cells carried underneath 
the seats, but they always remain in position, in fact, in no 
instance abroad are the cells mauled about as they are at 
Birmingham. This, no doubt, is one reason for the anvary- 
ing success of foreign accumulator lines. The latest plan is 
to carry the cells in a box underneath the car and remove 
them in bulk only when it is absolutely necessary. 

At Dresden the overhead wire connection is made by 
means of a sliding bar instead of the usual trolley mast and 
wheel. Some of the cars have bars which apply grease to 
the trolley wire, and this greatly reduces the wear and tear, 
The other (the =e cars have plain bars. These bars 
are cheaply renewed, and they have the one great advantage 
over the — wheel, that they cannot jump off the wire and 
get shattered by striking a pole arm, nor can they break down 
@ span wire. They are very convenient for a combined system, 
because the connection from accumulator to trolley wire, and 
vice versa, can be made whilst the car is moving. Witha 
trolley wheel a few seconds are required to accurately — 
the wheel on to the wire, the length of time varying wit 
the dexterity of tramcar conductor. 

At Berlin certain sections are worked with accumulators 
charged from overhead wires, and others are worked by 
combined overhead trolley wire and conduit. The change 
from accumulators, as well from the conduit, to overhead 
wire is made whilst the car is under way, the bottom of the 
conduit ending in an invlined plane which pushes the plough 
up through the slot, at the same moment that the sliding 
bar is released. 

Of the two methods of working the authorities appear to 
prefer the accumulator and trolley, because of the disturbance 
of the streets (which are narrow and asphalted) during the 
construction of the conduits and also because of the trouble 
with the drainage of the tube, the roads being comparatively 
flat and the sewers of small size, The level roads, also, are 
very favourable to accumulators, as the weight of the cells 
can be kept very low. 


The latest example of the combined accumulator and 
trolley wire was inaugurated in Paris ia December of last 
year by the French Thomson-Houston Company. So far as 
can be seen at present it promises to be very successful, and 
as there are several novel features in connection with it, the 


The line connects the Place de la Republique with Pantin 
and Aubervilliers outside the fortifications, and the total 
length is just over 9 miles. Of this amount 4} miles, within 
the fortifications, are worked by accumulators, and the rest by 
overhead trolley. 

The rails outside Paris are laid on both sides of the road- 
way on a sort of raised track to themselves, and as the trolle 
wire poles have long arms which project right over the trac 
span wires are not required, except when going round corners. 

The generating station is situated near the Aubervilliers 
end of the line, and is equipped with the following 
machinery :— 

Boilers.—Three multi-tubular boilers of the Roser type, 
each having 2,075 square feet of heating surface. They are 
placed at a lower level than the engine rcom floor, thus 
decreasing the length steam piping and facilitating the 
delivery of the coal into the boiler furnaces. 

Engines.—The engines are three in number, and are of the 
single cylinder horizontal Corliss valve type made by Messrs. 
Lecouteux & Garnicr, of Paris. Each gives 250 horse- 
power when running at 75 revolutions per minute, and with 
a cut-off at ith of the stroke. The fly-wheels are arranged 
for b-lt driving. 

Dynamos.—The dynamos run at 400 revolutions per 
minute, and each gives 165 kilowatts. They have six-pole 
fields, shunt wound, the regulating resistance being such 
that the E.M.F. can be varied from 510 to 575 volta, the 
higher voltage being required for charging the cells. They 
are fitted with three self-oiling bearings, and were made by 
— Paris, to the Thomson- Houston Companys 

esign. 

Switchboard.—The switchboard has marble panels and the 
usual instruments, switches, magnetic circuit breakers, &c. 


At one place, near the fortifications, the Ceinture Railway 
crosses the line ; and the bridge is so low that there is only 
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about 2 inches clearance between the top of the car and the 
under side of the arch. On this account the trolley pole 
has had to be sunk into a groove in the roof, but it isa 
distinct advantage in one way, in that whilst running with 
accumulators the pole is entirely out of sight. The spring 
arrangement for the trolley pole has been specially designed 
for the work by Mr. A. Stanley Garfield, of the French 
Thomson-Houston Company. The difficulty lay in getting 
a spring arrangement which would give an exceedingly long 
range so that the trolley mast might be brought down into 
the horizontal position at either end. This has been effected 
by means of a spiral spring contained in the roof standard, 
and a sort of double fulcrum and toggle at the base of the 
trolley mast. One distinct advantage is that the spring is 
quite out of sight, although of the ordinary spiral pattern. 

The rolling stock consists of 33 cars, 30 of them being 
combined accumulator trolley cars with roof seats, and three 
(for work only on the line outside the fortifications) being 
ordinary trolley cars. The large accumulator trolley cars 
have been specially designed to meet the wishes of the 
authorities, and they carry 56 passengers, 4 on the platform, 
24 inside, and 28 on the roof. The roof seats are 
covered in, this being rendered necessary because of the low 
bridge mentioned above. They are double-ended, that is, with 
steps and controller at each end, and the body is carried on 
two four-wheel bogie trucks, between which the accumulator 
box is slung. The trucks are of the maximum traction type, 
made by J. G. Brille, of Philadelphia, and are so arranged that, 
although there are four axles, 80 per cent. of the weight of 
the car rests on the two driving axles, thus facilitating 
starting on the heavy gradients. The inside wheels of the 
trucks are smaller than those outside, which allows of more 
efficient suspension of the accumulator box. Each car weighs 
about 14 tons (of which 4 tons or 28 per cent. are accounted 
for by the accumulators), and, therefore, with 34 tons of 
passengers, the total weight is about 174 tons. This may 
seem heavy, but it must be remembered that the Municipal 
Council of Paris have adopted certain regulations which 
favour heavy and comparativly slow moving cars. 


(To be continued.) 


BUSINESS NOTICES, &c. 


Agency Notice.—The Stewart Electrical Syndicate, 
Limited, announce that they have made arrangements with Mr. J. E. 
Bunce, of Messrs. Bunce, Bros. & Co., Saville Park Street, Halifax, 
to represent them generally for all their electrical specialities. This 
in no way interferes with the arrangements with Mr. S. Jevons, 
The Minories, Birmingham, who is still their sole agent for the sale 
of “Stewart” enclosed arc lamps, within the counties of Stafford, 
Warwick and Worcester. 


Annual Outing.-—-The employés of the Consolidated 
Telephone Construction and Man ing Company (C.T.C. and 
Manufacturing Company) had their annual outing on Saturday the 
27th ult., and a most enjoyable day was spent at Stratford-on-Avon. 
The outing was one of the best which has ever been experienc2d in 
the whole course of the company’s existence of 17 years. There 
Were present at this outing several hands who were present at the 
first held, their service having been a continuous one during the 
Whole of this period. 5 


Bankruptcy Proceedings.—The creditors of F. W. 
Henton, electrical engineer, 24, King William Street, E.C., met last 
week at the London Bankruptcy Oourt, and deputed the Official 
Receiver to act as trustee on their behalf to wind up the estate in 
bankruptcy. The debtor owes £957 1s. 7d., and has assets com- 
prising book debts, £466 14s. 7d. He has traded as F. W. Henton 
and Co., since October, 1692, and now has an appointment at Daly’s 
Theatre. He also furnished the Alhambra with an electrical equip- 
ment for the stage, ata cost of £950, but the general trading was 
Unsuccessful, 

The London Gazette for 30th ylt., contains notice to the effect 
that a receiving order was made on a creditor’s petition on August 
26th in the cage of Edmond Savory D’Odiardi, medical electrician, of 
30, Silver Street, Notting Hill Gate. 

The first meeting and public examination in the failure of Fredk. 
Jones (F. Jones & Co.), electrical engineer, New Wandsworth, will 
be held at the Court, House, Wandsworth, on September 6th at 
11,30 a.m., and September 22nd at 12 noon. 


Electrical Wares Exported. 


Week Enpine Ava. 1897. | Werk Enpina Ava. 307TH, 1898 
£ 

Aden. Teleg. cable 33,600 

Amsterdam... 

Auckland 

Barcelona 


Port Elizabeth ene 


Total £10,493 0 


Total £38,703 0 


Foreign Goods Transhipped. 


s. | 


Launceston ... .. 21 


Books Received.—“ Electricity Treated 
for the use of schools and students, by Linnwus Cumming, M.A. 
Fifth edition. Longmans & Co., London. 4s. 6d. 

“ Mechanics of Machinery,” by Alex. B. W. Kennedy, LL.D., F.R S. 
Third edition. Macmillan & Co., London. 


Breese v. Norwich Tramways Company.—On Wed- 
nesday, last week, at the Guildhall, Norwich, Mr. A. L. Breese, 
plumber, of Magdalen Street, claimed damages from the Norwich 
Tramways oo for disturbance occasioned in his business 
through the widening operations of the defendants in that street. 
Mr. T. O. Blofield appeared for claimant, and Mr. T. R. Kemp, Q.C., 
for defendants. M. Breese, in March, recaived a notice from the 
company to treat for 7 feet of his premises, and subsequently they 
wanted 8 feet. He had to pay £500 for four cottages in the rear and 
at the side of his premises, in order to extend them in visw of the 
company’s overtures, and he would have to suffer other inconveniences 
and pay £50 as compensation to the Great Hospital trustees for 
the loss to them of two ancient lights. He had lost the services of 
his wife in the business, owing to the enforced removal of his family 
to another house, and had to engage a man at £1 a week. Mr. E. 
Boardman, architect, produced an estimate of compensation for cost 
of rebuilding, £700; two cottages to be pulled down, £250; com- 
pensation to Great Hospital, £50; taking down and refixing glass, 
racks, signboards, &c., £50; removal, £25; £1 foot for the land 
actually taken in, £244; 10 percent. added, £24 8s. 8d.; total cost, 
£1,593 8s. 8d. Mr. Kemp contended that the claim of £1 a foot for 
the land was excessive, and Mr. Horner, valuer for the company, said 
he arrived at a total estimate of £843.—The Jury assessed the 
damages at £1,145, allowing £150 for the land and £980 for rebuild- 
ing, &c., and gave costs against the company. 


Calcium Carbide.—La Societa Veneziina di Elettro- 
Chimica is the title of a company which has just been formed at 
Venice with a capital of £24,000 to establish works for the pro- 
duction of calcium carbide at Paternion, Corinzia. 


Destroying Telegraph Insulators.—It is quite time 
that the host of little urchins in all parts of the country, who 
are continually having fine fun at the expense of telegraph in- 
sulators, were given to understand that they can be severely dealt 
with. We learn that one boy has just been ordered to be birched for 
the offence, and if this punishment were inflicted a little oftener, 
instead of a paltry fine, which is paid by the lad’s father, it might 
have a wholesome effect. The case mentioned came before the 
Amersham Petty Sessions on Monday, the boy being charged with 
discharging stones from a catapult at the insulators. It was stated 
by Mr. Eames, one of the inspectors, that in the area under ‘his 
— about 150 miles, he had as many as 2,000 insulators broken 
annually, 
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Exhibition.—At the Exhibition of the Grocers’ and 
Allied Trades at St. James’s Hall, Manchester, which opened on 
Tuesday last, Mesars. Royce & Co., Limited, of Manchester, had an 
exhibit illustrating the transmission of electrical power for the 
lighting of shops, &c. 


New Business.—Mr. W. E. Partington, late with the 
National Telephone Company, Limited, Manchester, has commenced 
business under the style of W. E. Partington & Co., at 21, Ducie 
Grove, Levenshulme, where he will carry on electric light and power 
work, also telephones, wiring, &c. 


The Sonja Arc Lamp.—The disadvantages of the open 
arc lamp have led to the construction of the Sonja long-burning 
arc lamp with enclosed arc. Figure 1 represents the lamp in 
plan and part section. Figures 2 and 3 illustrate the method of 
attaching the bell glass. On the tube, a, containing the positive 
carbon, are mounted by insulating fastenings, the lower lamp plate, 
6, and the upper lamp plate, c; also the plate, /, on which the 
terminals,d and ¢, are fixed. On the latter is screwed the rain 
cover, g, furnished with an insulating roller and suspending hook. 
Above the upper a plate, c, is a series resistance suspended 
on porcelain rollers which is well ventilated and can be regulated. 
On the under side of the same plate is the main current solenoid, 
h, the magnet core, 7, of which, carries on its lower end the air- 
pump or dashpot, /, as well as the carbon clamping ring, 7. On 
the lower plate, }, the: frame, n,m, is fastened by insulators. At 
the bottom of the frame is the clamp, m, for the negative carbon. 
The plate, ) (figs. 2 and 3), has on its underside a ring-shaped attach- 
ment in which a clamping ring, 0, with inclined surfaces, can be 
easily turned. The rollers, p, attached by springs to the plate, J, 
press on the covering or clamping ring, 0, of the bell glass when it is 
turned round, and the ring is thereby pressed uniformly on to the 
plate, ’. The inner surface of the covering ring is lined with asbestos 
packing, to form an elastic and air-tight joint between the glasg and 
the ring. Compared with the hitherto known constructions, this 


Fia. 1. 


arrangement has the unusual advantage that it is not necessary except 
where specially desired to employ a second external globe. Further, 
the glass cylinder surrounding the arc is very easily mounted ; a more 
convenient and effective exclusion of the air is attained, and the 
trimming is so simplified that it can be carried out by unskilled 
labour. The lamp just described may be looked upon as made up of 
three compartments, the bottom compartment containing the enclosed 
arc, the middle compartment containing the lamp mechanism, the 
upper compartment containing the series resistance. The housing or 
case of the lamp also consists of three corresponding parts, which are 


completely insulated from the body of the lamp, namely, the middle 
section which is firmly screwed on the lamp, the upper section which 
lifts off on removing the rain cover, and the lower section, shaped to 
form a reflector and rain-guard, and capable of carrying an external 
potesins globe fixed by an eccentric fastening, so that it can 

easily removed. The casing is well ventilated, protected 
from rain, and enamelled all over, so that the lamp is completely 
protected against the action of the weather. The course of the 
current in the lamp is as follows: The current coming through the 
positive terminal, @, after passing through the series solenoid, /, flows 
into the lamp tube. By contacts not specially shown in the drawing, 
the current from the tube to the positive carbon, thence to the 
negative carbon, thence to the adjustable resistance, and finally to the 
negative terminal,¢. The way in which the lamp works may be described 
as follows: When no current is passing through the lamp the positive 
carbon rests upon the negative carbon. On turning on the current the 
solenoid, i, draws the core, 7, into the spool, whereupon the clutch 
ring, 7, is raised on the left by means of the tang connecting it with 
the magnet core. As the carbon burns away the core gradually sinks 
till the right side of the clutch ring comes in contact with the upper 
polished surface of the carbon holding gland, s. Farther descent of 
the core causes the clutch ring to release the carbon, and a drop of 
the latter corresponding to the strength of the current takes place, 
The ring is so formed that the drop of the carbon can never exceed 
zyth mm., and flickering, due to variations of the current or tension, 
1s thereby effectively prevented. As is evident from the construction 
the upper carbon is never completely consumed. When the lamp is 
trimmed the picce of the positive carbon left is taken out and fixed 
in the negative clamp; the positive carbon alone is replaced by a 
new rod. It is claimed for the Sonja lamp that it will burn, 
according to the strength of the current, from 100 to 200 hours; it 
contains no springs and no clockwork, requires no separate resistance, 
no regulation, has no parts requiring frequent renewal, is easily 
trimmed, gives a steady quiet light, can be used for either outdoor or 
indoor lighting, has a durable enamelled and insulating casing, will 
burn singly on a 100-volt circuit as a series lamp, and two, 
three, &c., in series on 200, 300, &c., volt circuits as a differ. 
ential lamp, and all danger of fire is completely excluded. 
The candle-power of the Sonja lamp, com with that of a 
corresponding open arc, is claimed to in the ratio of 8:5. The 
lamp for alternating current is stated to burn silently which makes 
it specially suitable for indoor lighting. In this lamp the resistance 
is — by a choking coil. Messrs. Wilhelm & Co., of London, 
are the agents for this country. 


To Creditors.— Creditors and others having claims 
against the estate of Cecil George Taylor, late of Ash Lea, Levens- 
hulme, Manchester, electrical engineer, who died in May, 1891, must 
send iculars to Messrs. Snowden, Meredith, and Hubbersty, 13, 
East Parade, Leeds, solicitors, by September 20th. 


The University of Glasgow.—The session for courses 
in enginering science commences on October 20th. For particulars 
re prospectuses, &c., see our “ Official Notices” this week. 


Wheeler Condensers at Stockton Power House.— 
The following additional information concerning the condensing 
apparatus in use at the power house of the Stockton Tramways Com: 
= may be of interest: —The two condensing sets are of the Wheeler 

denser and Hngineering Company’s latest type and design, the 
condensers being of their rectan, type, with patent tubes. These 
tubes, which are of solid drawn brass, tinned inside and outside, are 
drawn thick at one end and a thread chased on which is screwed into 
one tube head, the opposite end of the tube is passed through the 
tube plate and sec by means of ferrule with corset lace packing, 
thus giving ample room for ex; ion and contraction, and reducing 
the number of joints to be by one-half. The condensers are 
mounted directly upon air and circulating pumps. These pumps are 
operated by a pair of tandem compound steam pumps, the steam 
cylinders being placed in a direct line with the air and circulating 
cylinders, so that the whole operates on one rod. Th «plant is very 
economical in steam consumption, and the whole forms a very com- 
pact outfit, which is — of running for prolonged periods with 
very little attention. e feed water filters at this station are also 
built by this omeey under the “ Edmiston” patents, and are of 
their own design of the twin type, so that either filter can be used at 
one time, or the whole of the water can be passed through the 
oni. This arrangement of filters forms a very compact instal- 

on. 


ELECTRIC LIGHTING NOTES. 


Bahia Blanea.—The South American Journal says that 
Bahia Blanca is shortly to be provided with an electric tramway and 
with electric lighting. There will also be a mole west of that of the 
Southern Railway in connection with the electric tram. The con- 
cessionaire is Mr. Zambonini, formerly manager of the Provincial 
Bank branch in Bahia Blanca, but with him is understood to be 
associated Mr, C. R. Thursby’s Company. 


_ Barnsley.—The Park and Lighting Committee recom- 
mend that application be made to the Local Government Board for 
—— to borrow £25,000 instead of £23,320 for the electric lighting 

eme, 


£39,614 
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Barrow.—A commencement has been made with the 
laying of electric lighting mains, and the boilers are being put down 
at the electricity works. The works may be completed some tima in 
October. It is understood that the Highways and Lighting Com- 
mittee has decided by the casting vote of its chairman not to light the 
important thoroughfares by electricity at present. 


Bath.—The Electric Lighting Committee met on 25th 
ult., when the consulting electrical engineer’s assistant reported pro- 
grees at the works, and stated that the switchboard had been finished 
and was to be tested. The only thing that was causing anxiety was 
the condensing machinery, which they were told was on the ocean 
and ought to arrive in the course of a few days. The contractors for 
condensers had agreed to fix up for temporary use one of the old con- 
densers. September 2nd was given as the latest day for the new 
engines to be at work, and this might just be done by thattime. Mr. 
Roadhouse said he thought the new machinery was coming from the 
North of England. Mr. Hammond's assistant said the condensers 
and pumps were coming from America, and was understood to remark 
that the Americans could make them better than we could in 
England. The Works Committee has been requested to go into the 
question of providing incandescent lights for street lamps for use 
after midnight, instead of the arc lamps at present in vogue.—Con- 
siderable correspondence has been passing with reference to the 
threat in regard to the Zipernowski-Deri transformer patents, and it 
was referred to the sub-committee which has the matter in hand. A 
discussion took place with reference to smoke nuisance, which had 
been complained about, owing to the use of fuel other than Welsh 
coal. The matter ultimately dropped on the understanding that the 
quantity of smoke would be lessened as soon as possible. 


Bognor.—We learn that Mr. J. S. Enright has been 
instructed to prepare a scheme for the electric lighting of Bognor. 


Broadstairs and St. Peter’s—Mr. Warden-Stevens has 
ight his services to the District Council in connection with electric 
g. 


Buluwayo.—The Government has expressed its willing- 
ness to allow Mr. Kiddy, Government electrician, to act as the Muni- 
cipal Council’s inspector of electric light installations. The new 
Council will decide what to do in the matter. 


Buxton,—It is stated that the Buxton Gardens Company 
intend putting down a vrivate electric lighting installation for their 
gardens and pavilion, &c. The work is to be done before next 
season. 


Caleutta.—The Corporation has unanimously resolved 
that permission be granted to Messrs. Kilburn & Co. to make an appli- 
cation to the Government of Bengal for a license under the Calcutta 
Electric Lighting Act of 1895 to lay the mains in certain specified 
portions of Calcutta. 


Canterbury.—The contract for the electric wiring and 
fitting of the Beaney Institute, now being erected at a cost of nearly 
£10,000, has been secured by Mr. E. J. Philpott, of High Street, who 
has just added an electrical department to his cycle business. 


Cork.—The Cork Electric Tramways and Lighting Com- 
pany has sent to the Guardians a detailed report of the cost, &c., of 
wiring and lighting the Workhouse electrically. Referred to the 
Electric Lighting Committee. 


Derry.—The Board of Trade has agreed to defer for 12 
months exercising its powers of revocation in regard to the Derry 
electric lighting order, obtained by the Corporation in 1891. 


Exhibition Lighting.—For the electric lighting of the 
grounds of the Dublin Health Exhibition and for the purposes of 
exhibitors, a plant was 8 y oe down by Messrs. Dobson and 
Curtis Bros. Itcon of a 30-B.H.P. gas engine and dynamo and 
the usual apparatus. 


Fifeshire.—The Leeds Mercury says that the electric 
light is being introduced into the village of Hill of Beath, in Fife- 
shire, from the profits of the public-house. 


Garston.—On 25th and 26th ult. a Local Government 
Board inquiry was held re the Oouncil’s proposed £25,000 loan for 
electric lighting and dust destructors, 


Grimsby.—The Town Council last Friday decided to 
adopt the report from the Lighting Committee recommending the 
lighting of the borough by electricity, and the supplying of current 
to the Tramway Company for electric traction, the lease of the com- 

any to be extended 21 years. The total cost of the scheme, as stated 
n our last issue, was estimated to be £40,000. The committee is 
therefore authorised to enter into an agreement with the Great 
Grimsby Tramway Company for carrying out arrangements for the 
extensions of the company’s lease for 21 years, the company to 
take its electric current from the emnldiual lighting works at the 
tates fixed as mentioned in our last issue. 


Hammersmith.—The resident engineer, in a recent 
Teport to the Vestry, states that there are 87 arc lamps for street 
lighting, each of 2,000 0.P. The customers on March 25th numbered 
132, and last November it was found that the plant was inadequate 
to supply the increased demand for electricity. The total capital 
expended on the electricity worke up to the end of March last was 


£39,614, the revenue £3,391, and the costs £2,077. 


Hampstead.—The Vestry Clerk (Mr. Johnson) has just 
submitted to the Lighting Committee a report in which he gives 
tabulated details of the income and expenditure of the electricity 
undertaking for the year ended March 25tb, 1898. After showing 
the various sums which have been raised on loan, it is shown that 
for the year the total capital expenditure was £16,845 13s. 6d. The 
profits for the year had somewhat exceeded expectations, for it was 
hardly thought that the profit for this 12 months would very much 
exceed that for the previous 15 months, in which there were three 
dark quarters and three corresponding heavy quarters’ revenue. The 
figures, however, are £8,081 Os. 94d. as against £5,257 12s, an increase 
of £2,823 8s. 934., or nearly 54 percent. It is mainly the increased 
revenue (combined, however, with increased economy in expenditure) 
that gives this pleasing feature to the accounts, for whereas for the 
preceding five quarters ending Lady Day, 1897 (including three dark 
quarters), the total income amounted to £13,425 17s. 11d., the income 
for the four quarters under review yielded £15,930 38.10d. Perhaps 
the following will show the growth of income somewhat clearer :— 

£ ad. 


2,685 3 7 
3,982 10 11 


Average income per quarter, 15 months ended March, 
Average income per quarter, 12 months ended March, 
1898 eee owe eee eee eee eee eee 


Showing an average increase of about 48 per cent., or £1,297 7 4 


The expenditure is much the same for the past 12 as for the previous 
15 months, and, taking into consideration the number of units con- 
sumed, the costs per unit show an appreciable diminution. The coal 
bill, the heaviest item of expenditure on this account, amounts to 
£3,330 1s. 3d., as against £3,100 12s. 114d. for the preceding 15 
months. This tends to show the care and economy displayed by the 
staff at the station. The other items are generally proportionate, 
but the drop in expenditure for repairs and maintenance of engines 
and boilers is more marked, the figures reading now £254 3s. 2d., 
instead of £776 17s. 944. The net profit, after discharging interest 
on loans, and providing for bad debts, &c., amounts to £3,905 3s. 4d., 
a highly satisfactory result for the third year’s working. This, 
says Mr. Johnson, represents nearly 4 per cent. on the total capital 
expended. 


Keighley.—A special meeting of the Council has been 
called for 27th inst., to decide whether to apply for a provisional 
electric lighting order. The Gasworks Committee ask for power—if 
the recommendation to apply for an order is carried—to engage an 
expert to advise them re the necessary application. 


Kirkealdy,—The minutes of the joint committee of the 
Town Council and the promoters of the local company on the subject 
of tramways and electric light, and a long letter from the Town 
Clerk, bearing on the subject, have been issued to the members of 
Council. The clerk strongly recommends the Council not to take up 
at present a combined scheme of tramways and electric lighting, but 
to consent to private companies doing so. The minutes contain a 
further report from Prof. Kennedy, in which he recommends that a 
tramway route should be limited to that which begins at the Public 
Park, proceeds to near the station, down Wemyssfield to High Street, 
thence proceeding along High Street, Nether Street, and St. Clair 
Street to the northern end of Sinclairtown. The length of the route 
is three miles. The total cost, including plant, buildings, and mains 
required for electric lighting, he puts down at £60,000. The com- 
mittee, however, after examination of the figures, are of opinion that 
they did not see their way to make any recommendation to the Town 
Council in regard to the proposed scheme. 


Leith.—On 24th ult. there were rejoicings in the Council 
Chamber, and wine and cake were in evidence. What was the occa- 
sion? The explanation is that several members were hoisted up 
inside the newly-built electric lighting station chimney, and Bailie 
Manclark put the last brick in position. Some councillors held aloof 
from the wine and cake indulgence, and sent letters, one describing 
the ceremony as “a piece of tomfoolery,” and another suggesting that 
the adventurous councillors — their 
side” the stack. There have applications receiv 
current; 22 connections have been made, and 30 street lamps 
erected. 


Leyton.—A Local Government Board iegy was held 
last week into the application of the Leyton Urban Council for 
sanction to borrow £5,000 for purposes of electric lighting, and other 
sume for other purposes. The Clerk stated that the total amount of 
loans already sanctioned for the purpose of electric lighting was 
£33,160; the amount borrowed was £32,860, and the amount 
expended was £29,480. The £5,000 they were now applying for was 
for a further extension of the works in order to cope with the 
rapidly-increasing demand. The inspector asked questions concern- 
ing items included in the £5,000, and Mr. Bishop explained that gas 
engines were used in generating electricity—the gas itself being 
manufactured by the Council. “Do you find that you can generate 
the gas cheaper than you can buy it?” the inspector asked.—Mr. 
Bishop: It costs us about 2d.a 1,000 feet—water gas, that is. We 
have established almost a record for fuel costs. There is only one 
station in London below this at Leyton. 


Llandrindod Wells.—The Electric Light Company has 
promised to do its best to abate the smoke nuisance caused by the 
scarcity of Welsh fuel, It has also to extend the time for 
public lighting to a period from August 1st to April $0th, at an addi- 
tional charge of 5s. per lamp per annum. 
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Madras,—Madras, like many another Indian city of 
importance, is very badly lighted, and a Committee has just 
reported in favour of gas as compared with electricity on account of 
economy. The Madras Standard counsels that the matter be not too 
hurriedly dispored of, especially in view of the fact that gas is in 
many places being replaced by electricity. 

Manchester.—The negotiations between the Electricity 
Committee of the Manchester Corporation for the supply of the out 
districts continue, and the basis is that the Corporation take a lease 
fora fixed period and supply the current at the same price as charged 
within the city. 


Mardy.—With reference to the electricity works, a Cardiff . 


paper says that most of the shops and hotels, and a number of private 
houses at Mardy, are lighted by electricity, and poles have been 
erected in the locality by the sanction of the Rhondda Urban District 
Council to have electric light substituted for gas to light the roads 
and streets in the place. 


Mile Ead.—Some time ago the Mile End Guardians 
decided to have electric light for their offices, workhouse, infirmary, 
and schools, and to have the work done direct by theirown men. The 
scheme was carried out in the course of time, and now it has been com- 
pleted, the only drawback being that at about 9 o’clock every night 
the light has to be turned off, but this will be remedied shortly by 
the introduction of storage batteries for the night load. 


Natal.—Some weeks ago a public meeting was held in the 
Ladysmith Town Hall, and Mr. Oswald Swete, of Maritzburg, 
attended and read a report which he had prepared on a scheme for 
electric lighting for the town. A resolution was unanimously passed 
that “immediate steps be taken for the flotation of the proposed 
Ladysmith Electric Lighting and Telephone Company, Limited,” 
and a provisional committee was appointed to carry the matter 
through, with a capital of £5,000. Mr. Swete’s scheme was to put 
down at first one set of plant capable of supplying 860 16-C.P. lamps. 
The continuous current system at 220 volts is recommended. The 
cost of buildings, plant, &c., also maintenance for the first month, 
would be about £3,500. 


Newmarket.—At the last District Council meeting a 
letter was read from the Board of Trade with reference to the pro- 
posed laying down of the electric light installation, and giving a 
description of the system to be used. A letter was also received 
from Mr. A. Harold Ruston, the secretary to the Newmarket Electric 
Light Company, Limited, giving a month’s notice of the company’s 
intention to lay down mains for the distribution of electric energy in 
certain thoroughfares. 


Ossett.—The District Council recently received a letter 
from Mr. John Simpson, electrical engineer, asking to be allowed to 
‘* place 50 lamps in the town for the purpose of electric light.” The 
pac decided to encourage electric lighting “on certain con- 

itions.” 

Perth.—Residents and shopkeepers are becoming 
impatient to hear of something new regarding the proposal to intro- 
duce electric light into the city. There are several private plants 
in the district. Messrs. Pullar & Sons, of dye-work fame, use electric 
light both in their works at Perth and their branch at the Tulloch. 
Messrs. Westwood have now completed the wiring of the Free 


Library. 

River Plate.—A River Plate contem states that 
an electric light plant has been installed for public and private light- 
ing purposes in the city of Jujuy. Water is employed as motive 
— The work has been carried out by Mr. J. D. Fitte, of Buenos 

yres. 

Salford.—In the Corporation accounts for 1897-8 just 
issued, it is stated that the deficiency on the electricity works 
amounted to £2,967 43. 1ld. This is an improvement on the pre- 
vious year of £908 9s. 9d., and is a result of increased receipts from 
the sale of electric current. The balance of assets over liabilities 
has increased, and on electric lighting account they are set down at 
oo 183, 9d. The borrowings for electric light works have been 


Shipley.—On the Electric Lighting Committee’s recom- 
mendation, the District Council has resolved to accept the tender of 
Messrs. Cole, Marchent & Morley, of Bradford, for the supply of a 
45-horse-power engine, dynamo, motor, and pumps for £1,225 103. 
for the pumping station at the sewage works. A special meeting of 
the Council is to be held on October 4th to consider the question of 
electric lighting for the district, with the view of applying for a 
provisional order. 


Southsea,—Some time ago complaint was made by 
Government authorities that the electric light cables interfered with 
the working of the service of the telephone in the neighbourhood, 
and it was apprehended that considerable alterations would have to 
be made in the system of lighting. It has transpired, however, after 
a long delay, that a Government expert has reported that the fault 
rests with the telephone and not with the electric light apparatus. 


Spennymore.—The Clerk to the Urban Council is to 
ascertain the cost of obtaining a provisional order for electric 
lighting. 

Sunderland.—The Board of Guardians has entered into 
a contract with the Corporation for the lighting of the borough work- 
house, and now the new wing of the Sunderland Infirmary which has 
just been added is to be similarly lighted. The contract is stated to 


aoe been given to Messre, F, Reid, Ferens & Oo, There will be 42 


Po, 


Tunbridge Wells,—On the evening of the 26th ult. the 
Mayor (Alderman Lutwidge), in the presence of a number of mem- 
bers of the Town Council and others, switched on the electric light 
at Mount Ephraim. The beautiful promenade is lighted by arc 
lamps with two incandescents about half-way down each post. 


Wallsend,—The Wallsend District Council has referred 
to the Sanitary Committee to consider whether to oppose the applica- 
tion of the Walker and Wallsend Gas Company for powers to supply 
electricity to the district. 


Watford.—The Council has had a discussion re price and 
system of charging for current, Mr. Hawtayne having presented a 
brief report on the question. It has been decided to charge 3d. per 
unit after the first hour at 8d. The clerk is to make application for 
a £21,000 Ican. 

Weston-super-Mare.— By eight votes to seven, the 
Council in committee has decided that the Town Yard site recom- 
mended for electricity works is not suitable for the purpose. A 
special meeting of the Council is to be held shortly to consider a 
resolution rescinding the adoption of an electric lighting scheme. 


Wolstanton,—The District Council has given its consent 
to the proposed application of the Burslem Town Council for electric 
lighting powers for this parish. 

Worksop.—The Urban District Council last week 
resolved to take all necessary steps to obtain a provisional order. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Blackburn.—The undertaking of the Blackburn Cor- 
poration Tramways Company was, on Wednesday last week, handed 
over to the municipal authority which has paid a total of £78,960. 


Bradford,—On Friday last the Great Horton municipal 
electric line, which has been already described in the ExEcrrican 
Review, was formally opened by the Mayor of Bradford (Mr. 
Thomas Speight), and a public service of cars was to commence the 
following day. After arun over the line in special cars, the Tram- 
ways Committee and contractors’ representatives, and other members 
of the party, lunched together at the Town Hall. Alderman Priestly 
proposed “ Success to the Great Horton tramways,” and Alderman 
Cowgill, in responding, referred to the Bolton Road electric trams, 
which had been earning an average of about £20 a day since the 
opening. Mr. W. H. Barker, deputy-chairman, also responded. Mr. 
C. R. Hindley proposed the health of the city surveyor (Mr. J. H. 
Cox), the city electrical engineer (Mr. Gibbings), the deputy sur- 
veyor (Mr. Dawson), and the deputy electrical engineer (Mr. Dalton). 

A conference was held in Bradford on Monday between repre- 
sentatives of the Queensbury and Clayten District Councils 
with reference to the proposed continuation of the electric 
trams from Great Horton, through Clayton Heights, to 
Queensbury. After considering the matter for some time, a deputa- 
tion was appointed to wait upon the Tramways Committee of the 
Bradford Corporation. 


Dublin.—The Dramcondra Commissioners on Monday 
considered the action of the Dublin United Tramways Company in 
commencing works in connection with the electrical equipment 
of the lines in the township without giving sufficient notice. A 
resolution was unanimously passed calling upon the company not to 
carry out any other work, after laying the cable conduits, until all 
the requirements of their Act have been complied with. 


Glasgow.—The Tramway Committee had a conference 
on 23rd ult., with representatives from Poilokshaws and Rutherglen 
as to proposed extensions of the system to these places. It was stated 
that nothing definite had been arrived at, but the wants of the 
deputations would be considered. 


Great St. Bernard Electric Railway.—A scheme has 
just been submitted to the Italian Government asking for a con- 
cession to construct an electric railway of a total length of 70 kilo- 
metres, or 434 miles, over the Great St. Bernard. The project, which 
is being promoted by an English company just constituted under the 
title of the Great St. Bernard Railway Concessionary Company, has 
been placed before the Italian Government by Mr. John B. Fell, 
engineer, of Turin, who intimates that he has informed the President 
of the Swiss Federal Council of the intention to seek, both in Berne 
and Rome, a concession for the building of the line from the Italian 
frontier to Martigny, in the Canton of Vallais. It is proposed, 
says the Financial Times, to overcome the heavy gradients by the 
adoption of a third rail on the rack system, as used on the Mont 
Cenis line. The promoters of the railway intend to ensure safety in 
working during tne winter months by the adoption of precautions 
against the danger of snowfall and avalanches. The cost of con- 
struction and equipment of the railway, for which no subsidies are 
asked by the promoters, is estimated at 15,000,000 francs. 


Italy.—The administration of the Italian Meridonial 
Railway have just resolved, says a financial daily, upon the con- 
struction of an electric railway between Mandela and Subiaco, in the 

rovince of Rome. It is proposed to utilise the water-power of the 

iver Anniere for the production of the motive power, and this will 
necessitate a large installation of turbines and ical machinery 
for the practical completion of the scheme, 
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Leeds.—As we have already published several paragraphs 
regarding the Leeds Corporation electric tramcar contract, we repro- 
dace the following from Tuesday’s Yorkshire Post :— 


“Deeps New Exectric Cars: A QuESTION oF CosT AND Monopoty. 


“Tt seems that the new electric tramcar contract for Leeds is not 
likely to be accepted by the City Council next week without a pro- 
test and a discussion. The position is a curious one. About six 
weeks ago the Tramways Sub-committee, and subsequently the High- 
ways Committee, met and approved the tender of Messrs. Dick, Kerr 
and Co. for the supply of 50 cars at the rate of £468 103. per car. 
This, it appears, they did on the strict understanding that the above- 
named firm would equip the vehicles with the British Thomson- 
Houston motors if their own motors failed to please the Leeds 
Electrical Engineer on being put toa trial. The matter seemed in a 
fair way of settlement on the eve of last Council meeting, when, 
suddenly, the Committee were summoned together, the resolution 
was retcinded, and the Sub-committee were asked to reconsider the 
tenders. The result was that in the course of a few days the Com- 
mittee decided—though not unanimously—to recommend acceptance 
of the Thomson-Houston tender of £531 10s. per car—a difference in 
expense of the Corporation of £3,110 in the aggregate. Here is an 
explanation of the affair. After the Committee had intimated their 
satisfaction with Messrs. Dick, Kerr & Co.’s conditions they were 
confronted with a telegraphic message to the effect that the Thomson- 
Houston Company would not supply motors to Dick, Kerr & Co., and 
that accordingly the proposed arrangement for changing the elec- 
trical equipment without additional cost could not be carried out. 
Hence the resolve to reconsider the matter. But it now transpires that 
when the committee met for this purpose they had an interview 
with representatives of the rival concerns, and satisfied themselves 
that Messrs. Dick, Kerr & Co. were really in a position to 
substitute the Thomson-Houston motor if necessary. Nevertheless, 
as already stated, the committee came to the conclusion that it would 
be advisable to give the contract to the Thomson-Houston Company, 
whose tender amounts to £63 per car more than that of Dick, Kerr 
and Co. In doing so they were actuated partly by the ciicumstance 
that the Thomson-Houston Company have equipped the cars which 
are already running in Leeds. This, however, opponents of the 
decision contend, is sufficient why another company should be tried, 
especially when the price of securing the same motors is some £3,000 
less. The argument against the higher priced cars, in fact, seems 
to be raised not only on the ground of cost, but also in dread ofa 
moncpo'y. Should the question again have to be deferred it will of 
course mean another month’s delay in getting the cars ready. The 
whole of the 50 cars must be delivered within seven months from 
the on the contract is accepted, and a dozen of them within four 
months.” 


Liverpool.—The construction of the “experimental” line 
of electric tramway from St. George’s Church to the Dingle has now 
reached the stage that the new line of rails has been laid from the 
Custom House to the terminus at the Dingle, though the branch line 
along Upper Warwick Street and Park Road has not yet been begun. 
The Liverpool Post says that the trolley poles have been placed in 
position on the Park Lane and Dingle route. On this lineit has been 
decided, on account of the traffic, to adopt poles on either side of the 
roadway, each pair of poles being connected by a cross wire to which 
the trolley wires will be attached. Along the Warwick Street and 
Prince’s Road branch centre poles are to be adopted. The 28 cars, 
with which it is propored to conduct the service, have most of them 
been imported in the rough from Hamburg and New York. They 
are being finished off at the Corporation Carriage Works in Lambeth 
Road. These cars will be of two patterns—one of the double bogie 
type with side entrances to carry 40 passengers, and the other a car 
of the type now in use to carry about 20, a proportion of the seats 
being placed on outeide platforms at the ends of the vehicle. Looking 
at the present state of the work it is doubtful if the cars will be 
running before the end of this year. Indeed, it is stated that the 
shed necessary to house the cars at the Dingle terminus may not be 
finished yet for some four or five months. 


Southport-Lytham.—lIt is stated that a project is on 
foot for the construction of a tramway across the estuary of the 
Ribble from Southport and Lytham, a distance of about six miles. 
This would vastly improve the means of communication between 
Liverpool and Southport on the one hand, and Lytham, Blackpool, 
and Fleetwood on the other. Its originator is Mr. Stewart Speddy, 
Southport. An one from a firm of light railway and electric 
motor contractors has just surveyed the route, and says the plan, 
— the shifting sandbanks, is quite practicable, but that the cost 

ill be considerable. 


A Suggested Line.—The editor of the Chatham News 
suggests that a light electric trolley railway through the Hundred of 
Hoo would be a great boon. “Improved communication b2tween 
this town and the villages in that important district is very much 
needed, and the line would not only be used by passengers, but would 
also be available for the transit of merchandise. The proprietors of 
the line might safely count upon a considerable revenue from excur- 
sionists during the summer months. A trip right through the 
Hundred of Hoo to the Isle of Grain would form a very pleasant ride, 
and Grain beach would soon be claimed by the juveniles of Rcchester 
and Chatham.” 


Sunderland.—The report of the deputation which visited 
English and Continental cities to investigate the subject of electric 
traction has been presented to the Tramways Committee. Two 
hundred copies are to be bound and each councillor will have a copy. 
The Tramways Committee recommends that the company’s under- 
taking be purchased by the Corporation under the Tramways Act, 


1870; and, further, that the tion proceed by way of Act of 
Parliament for power to work the same. It has been decided to 
recommend that the overhead electric system be adopted. Recently 
the present tramways company made an offer of what they were 
prepared to do if the Corporation would renew the lease for 21 years. 
This offer it was decided to submit to the Council along with the 
other recommendations. A report has also been prepared by Mr. 
J. F.C. Snell, the borough electrical engineer, who is strongly in 
favour of the trolley. His report, after considering others methods, 
concludes :—“I strongly recommend the adoption of the overhead 
trolley wire system, on the ground that it is the chea) in con- 
struction and working expenses, and affords the best facilities to the 
public and ratepayers as regards minimum fares with quick and 
reliable service. A certain amount of opposition may arise from the 
alleged unsightliness of the overhead wires, but past experience 
proves that this opposition is entirely removed as soon as the in- 
creased advantages of this system are brought home to the public. 
The Corporation have their own electric lighting station, and it 
must be borne in mind that the same station, with certain additions 
of plant, will serve both for lighting and traction, reducing the cost 
of management and wazes and materially helping in the reduction 
of the general engineering costs of both concerns, and the combina- 
tion of the two systems will materially increase the prosperity of not 
only the tramways scheme, but also the electric light undertaking.” 
For the Sunderland lines it is estimated that the outlay on the trolley 
wire system would be £202,225, conduit £291,857, and on the accu- 
mulator £196,935. Worked out on properly based figures the net 
profit to the Corporation on the overhead system would be £17,814 
per annum, and on the conduit system £5,312, whilst on the accu- 
mulator system there would be a loss of £12,957. 


Tunbridge Wells.—It is anticipated that the question of 
municipal electric tramways will enter very largely into the forth- 
coming Council elections in November. 


TELEGRAPH AND TELEPHONE NOTES. 


The Amazon Rubber Oatput,—Mr. Churchill, British 
Consul at Para, in a recent report says that in 1896 the value of the 
rubber export from Para was nearly 34 millions sterling, of which 
Great Britain took over 1? millions, nearly the whole of the remainder 
going to the United States, Tae quantity was 15,226 tons, the total 
export from the Amazon being 20,981 tons, the balance being shipped 
largely at Manaos, about 1,000 miles up the river. The chief sources 
of production are along the great rivers and islands of the Amazon 
belonging to the State of Para, the valleys of the main tributaries of 
the Amazon, such as the Purus and Madeira, and the Amazon dis- 
tricts of Bolivia and Peru. Mr. Churchill givesa long account of 
the history of the industry in the Amazon region, with details of the 
mode in which it is now carried on, the profits, &c. The supply, he states, 
is regarded by competent authorities as inexhaustible, because the 
tree is being continually reproduced by nature. Some areas, such as 
Cameta, on the Tocantins, have become exhausted, but when aban- 
doned for a time they recover, and many districts have not been 
tapped atall. The area producing Para rubber amounts to a million 
square miles, and further exploration will probably show that this 
is under-estimated. The richest zones at present known are along 
the banks of the southern tributaries of the Amazon and on the 
islands in the main stream. Some of the northern tributaries have 
not been explored. 


Bristol Telephones.—The Bristol Chamber of Com- 
merce is writing to the secretary of the General Post Office, pointing 
out that the Chamber was informed that there was no direct tele- 
phone line to London, and that communication had to be made vid 
Birmingham, and that this was very unsatisfactory and inadequate 
for a large commercial centre like Bristol, and urging the Department 
to erect at least two direct lines to London, in the belief that if a 
really efficient service were maintained, it would be in the general 
interest of telephone subscribers, who no doubt would be prepared 
to use the lines very considerably. 


Cable Communication with the Cape.—A correspon- 
dent writing from the Cape says:—‘‘ I am corry that the idea of an 
Imperial cable in comvetition with the Eastern has become a Dutch, 
and therefore an anti-Rhodes matter here. It is badly wanted.” 


The Canadian Pacific Cable—A Reuter despatch 
from Wellington (New Zealand), dated August 31st, says that a 
Select Committee of the House of Representatives reports that it is 
desirable to establish cable communication between Australia, New 
Zealand, and England, vid the Pacific and Canada. It is recom- 
mended that New Zealand should join with the other Australasian 
colonies, upon the basis of a guarantee of 4ths of the cost of construction, 
and of any annual deficiency, New Z2aland’s proportion not to exceed 
ith of the whole. Further, the report recommends that the Canadian 
Government should be entrusted with the construction, administra- 
tion, and maintenance of the cable, on the understanding that the 
contributing colonies have a right to be represented, and vote on 
matters of policy and management, and that the cable be jointly 
owned and controlled by the contributing country and colonies. 
The report goes on to say that it is desirable that a conference of 
5 pean of the countries concerned should be held in New 
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Ceylon Telegraph Extensions,—Mr. M. J. Malowney, 
Inspector of Telegraphs, who returned, says the Ceylon Standard 
about a fortnight ago after the erection of a new line from Kanda- 
polla to Maturatta, will be leaving in a few days for Badulla, to 
superintend the construction of another new line—from Badulla to 
Bandarawella—a distance of about 18 miles. On the completion of 
this there are some more new erected to be laid—one from Balangoda 
to Haldummulla, another from Haldummulla to Haputale, and one 
in the low country, from Kalutara to Neboda. Estimates for all 
these have been submitted to Government, and it speake highly of 
the economy practised in the Department that they are all to be 
undertaken out of surplus funds. 


Telegraphic Interruptions and Repairs :— 


OaBLES. Down, Repaired, 
West Indies— 

Bt. Oroix-Trinidad eee Nov. 80th, 1896 soe eee 
Amason Oompany’s cable— 

Oable beyond Gurupa... June 8th,1898__.. 
Accra-Kotonou Aug. 8th, 1898... 
Oyprus-Latakia eee eee Feb. 10th, 1898 eee eee 

LanDLInes. 
Saigon-Bangkok ... August 26th, 1898 ... August 30th, 1898 


Telephone Exchange,—A telephone exchange (National 
— *s system) was opened at Market Harborough on Thursday 
week, 


CONTRACTS OPEN AND CLOSED. 


Aberdeen.—The Corporation invites tenders for the supply 
for one year, of electricity supply meters, house fuse boxes and house 
service cables. Mr. J. A. , city electrical engineer. See our 
“ Official Notices ” for particulars. 


Austria.—September 15th. Tenders are being invited 
by the Austrian State Mining Authorities for the supply of 13,000 
pairs of arc lamp carbons required for the State silver and lead 
mines. Tenders, marked “ Offert auf Material Lieferung,” to be sent 
to Die K. K. Berg, direction, Pribram, Austria, from whence 
particulars may be obtained. 


Bangor.—September 10th. The Corporation is inviting 
tenders for the supply and erection of two water-tube boilers, 
economisers, steam and other pipes, pumps, &c., two 60-kw. dynamos, 
balancer, boosters, 5-ton travelling crane, switchboard, accumulators, 
mains, &c. Consulting engineer, Mr. F. H. Medhurat. See our 
“ Official Notices” August 12th, for particulars. 


Belfast.—September 12th. The Belfast Harbour Com- 
missioners invite tenders for the supply of 50 electric light masts 
(tubular). Specifications, &c., from Mr. G. F. L. Giles, the harbour 
engineer. Tenders have to be sent to Mr. W. A. Currie, secretary, 
harbour office. 


Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
electric lighting in the new Flemish theatre in that town. Tenders 
> — de Ville, Ghent, Belgium, from whence particulars may be 
obtained. 


Bexhill.—September 28th. The District Council is 
inviting tenders for the supply of water-tube boilers, dynamos, and 
balancer, switchboards, accumulators, cables, pipes, arc lamps, and 
posts. Specifications, &c., from the consulting engineer, Mr. A. H. 
Preece, 39, Victoria Street, S.W. 


Buxton.—September 5th. The District Council wants 
tenders for the supply of water-tube boilers, mechanical stokers, 
engines, dynamos, pumps, &c., battery, switchboard, exhaust, feed, 
and other pipes for the establishment of electricity works. Con- 
a ae, Prof. A. B. W. Kennedy. See our “ Official Notices ” 

ugus 


Ghent.—October 29th. The Ghent Municipal Council 
is inviting tenders for the installation of the electric light at a new 
theatre. The work, says Daily Tenders and Contracts, has to be 
completed by June 1st, 1899 (a fine being imposed for every 
additional day to completion), and maintained for 12 months. Labour 
clause. The contract includes the supply and delivery of 1,337 
incandescent lamps, 20 arc lamps, &c. All expenses for registering, 
stamps, notices, &c., which are estimated to cost 130 francs, to be paid 
by the contractor. A deposit of 8,000 francs is required, on which 
2 per cent. will be paid after 60 days. Specifications seen with, and 


plans obtained, on payment of 40 francs, from M. Le Sécrétaire . 


Communal (A. De Bruycker), Gand, or at the offiee of the paper 
mentioned above. Tenders, on stamped paper, registered, addressed 
as directed, with a certificate of deposit, to be posted by October 27th. 
The tenders will be opened at 11 a.m. on October 29th. 


Hudderstield.—September 6th. The Electric Lighting 
Committee is inviting tenders for the supply of two 25-B.H.P. alter- 
nating current motors. Tenderers must send particulars to the borough 


electrical engineer not later than September 5th, and tenders to the © 


Tuwa Clerk by September 6th. See our “Official Notices” this week. 


Leeds.—September 20th. The Council want tenders for 
the supply of poles, trolley wire and attachments for the extension 
of the electric tramway system. Particulars may be obtained upon 
avplication either at the offices of the late Dr. John Hopkinson, 5, 
Victoria Street, or to the City Engineer, Municipal Buildings, Leeds, 
See our “ Official Notices.” 


Kennington.—September 2nd. The Robert Arthur 
Theatre Company is inviting tenders for the supply and erection of 
plant for the electric lighting of the Princess’s Theatre, Kennington. 
Consulting engineers, Messrs. Owen, Lucas & Pyke, 39, Victoria 
Street, 8.W. See our “ Official Notices” last week for particulars. 


King’s Lynn.—September 7th. The Corporation is 
inviting tenders for various works in connection with the electric 
lighting of the borough, including gas-producing plant, gas engines, 
dynamos, switchboard, motor transformer, electrical instruments, 
fittings, &c., batteries, armoured cables, and other mains, pipes, 
stoneware culverts, fuse boxes, &c. Oonsulting engineer, Prof. 
Henry Robinson, 0.E., 18, Victoria Street, Westminster, from whom 
particulars may be obtained on payment of 2s. for each contract. © 


Kingston-upon-Hull.— September 30th. The Corpore- 
tion want tenders for the supply of 45 electric motor cars, 20 trailers, 
2 sprinkler cars, and 2 traversing platforms. Specifications from Mr, 
White, city engineer. See our “ Official Notices” August 19th. 


Kingston-upon-Thames.—September 5th. The Com- 
mittee of the Kingston Victoria Hospital is inviting tenders for the 
wiring and fitting for electric lighting of the Kingston Victoria 
Hospital, Coombe Lane, Kingston-upon-Thames. Particulars at the 
office of the Hon. Consulting Engineer, Central Electric S‘ation, 
Down Hall Road, Kingston-upon-Thames. 


North Staffordshire.—September 5th. The British Elec- 
tric Traction Company is inviting tenders for the provision of 
materials and construction of the. track and permanent way of about 
18 miles of tramways (in sections) in the Potteries district of North 
Staffordshire, for the British Electric Traction Company, Limited. 
Particulars obtained on payment of a deposit of £3 3s. at the Com- 
pany’s Permanent-way Engineer’s Office, Donington House, Norfolk 
Street, Strand, W.C. 


Rochdale, — ‘ager 6th. The Corporation wants 
tenders for the supply of boilers, economisers, condensing plant, 
feed pumps, steam and exhaust piping, travelling crane, switchboard, 
accumulators, and cables for the electricity installation which is to 
be put down. Consulting engineers, Messrs. Lacey, Clirehugh and 
Sillar. See “Official Notices” August 5th for particulars of the 
various sections. 


Roumania,—September 22nd. Tenders are being invited 
until September 220d by the municipal authorities of Braila, 
Roumania, for the concession for the electric lighting of the town. 
Particulars may be obtained from, and tenders are to be sent to, 
La Mairie de Draila, Roumania. 


Southport.—Tenders are being invited for the con- 
struction of an electric railway from Southport to Lytham. For 
particulars write (with £2 2s. deposit) to Mr. Stewart Speddy, 
7, Post Office Avenue, or 118, Hampton Road, Southport. _ 

Torquay.—September 19th. The Electricity Supply 
Committee wants tenders for the supply of meters and arc lamp 
carbons for a period of 12 months from October Ist, 1898. 
Borough electrical engineer, Mr. P. Storey. See our “ Official 
Notices” for particulars. 


CLOSED. 


Portsmouth.—At a meeting of the Electric Lighting 
Uommittee last week three tenders were received for the supply of 
six transformers. The tender of the British Electric Company 
was accepted, the price being £95 for each transformer. 


NOTES. 


Wireless Tel hy.—aAt the Health Congress a 
Dublin last week, the Bight Rey. Monsignor Molloy, D.D. 
lectured in the theatre of the Royal Dublin Society on the 
subject of ‘Wireless Telegraphy.” The work of Hertz, 
Branly, and Marconi, was dealt with, and the construction 
and operation of the Marconi apparatus explained. Mr. 
Marconi was present, and gave an exhibition of his appa- 
ratus. The lecture was repeated by request on Friday in 
the Royal University Buildings. 

‘A Berlin despatch in a daily paper says that the first 
German Railway Regiment is at present making interesting 
experiments to discover whether wireless telegraphy can, 
with advantage, be applied to military purposes. One troop 
is stationed at Potsdam and the other on a hill about 27 
miles away. 
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Electric Lighting at Brussels in 1897,—The municipal 
installation of Brussels comprised on December 31st last, 
three stations, of a total power of 1,650 kw. The total 
length of streets was 40 kilometres, an increase of 22°6 per 
cent., with a development of cables of 226 kilometres. It 
is somewhat interesting, says a Paris yap i to know 
how the 739 branches of the system (increase of 52°3 per 
cent.) are classed according to their importance :— 


Branches for 2516-C.P.lamps .. 
» 50 eee eee 233 
» 200 ” eee eee eee 40 
” 400 eee eee eee 22 
” 800 coe eee eee 2 


The number of consumers is 739. The number of lamps 
installed, reduced to units of 16 candles, was 47,391 (an 
increase of 28°8 per cent.), ‘or a mean of 117 lamps per 
metre run of main. In this number are included, according 
to their value in units of 16 candles, 770 arc lamps, and 28 
motors. The maximum output during the year 1897, up 
to December 23rd, was 8,765 amperes, corresponding to 
about 17,530 16-candle lamps working simultaneously, or 
37 per cent. of the number of lamps installed. The total 
sale of 9,737,390 hectowatt-hours produced 585,960°80 francs 
per hectowatt-hour, leaving a net profit of 222,411°66 francs, 
or 4 per cent. of the cost of first establishment. 


The Calculation of the Conductivity of Aqueous 
Solutions,—We have received a copy of a paper by T. C. 
McKay, of Dalhousie College, Halifax, N.S., on the calcu- 
lation of the conductivity of aqueous solutions containing the 
chlorides of sodium and barium. The object of this research 
was to test the possibility of calculating the conductivity of 
mixtures of solutions of the chlorides of scdium and barium 
by means of the dissociation theory of electrolytic conduction. 
The method of calculation is fully described in one of Prof. 
Macgregor’s papers (1.8. Institute of Science Transactions, 
Vol. ix., p. 101). It may suffice here to state that by a 
graphical treatment of the dilutions and ionic concentrations 
of series of simple solutions of the two electrolytes, the 
magnitude of the dilution of each salt, in the portion or 
region of a mixture which it may be supposed to occupy, can 
be found, together with the common value of the concentra- 
tion of ions of the electrolytes in their respective regions. 
These having been found, their uote give the ionisation 
coefficients in the mixture, and the conductivity of the 
mixture is then obtained from the expression of the dissocia- 
tion theory for the conductivity, viz. :— 


1 
+ (4; Uy fey + Gy prs) 


where the a’s represent the ionisation coefficients of the 


electrolytes in the mixture, the n’s the concentrations of the 
constituent solutions (in gramme-equivalents per litre), the 
v’s, the volumes of the constituent solutions, the ,.~’s, the 
specific molecular conductivities (#.¢., per gramme-equivalent) 
at infinite dilution, of the electrolytes in the mixture, and p, 
the ratio of the volume of the mixture to the sum of the 
volumes of the constituent solutions. The results of the 
experiments lead the writer to conclude that it is possible, by 
means of the dissociatiun theory, to calculate the conduc- 
tivity of mixtures of solutions of the chlorides of sodium and 
barium, at least for solutions whose concentrations are not 
above two gramme-equivalents per litre. For complete 
details, the original paper must ba consulted, vide Transac- 
tions of the Nova Scotia Institute of Science, Vol. ix., session 
1897-98, pp. 821-334. There is another paper on a some- 
what similar subject in the same volume of the 7'ransactions, 


D. 291, by E. A. Archibald, on the “ Calculation of the Con- 

ctivity of Aqueous Solutions containing Potassium and 

Sodium Sulphates.” The methods adopted and results arrived 

oe Archibald, are similar to those used and obtained by 
Cc. ye 


The Treatment of Elephantiasis by Electricity.— 
In La France Medicale of June 24th, 1898, Dr. Albert Weil 
has published a case of elephantiasis in which a remarkable 
result was obtained by galvanism. An obese washerwoman 
suffered, says the Lancet, from extreme elephantiasis of the 
legs, which had —- gradually during 27 years. The 
circumference of the left leg measured 57 centimetres, 
and of the right leg 55 centimetres, and the patient 
weighed 128 kilogrammes. Bandages were , but 
without effect. A constant current to the left leg 
was then tried. Two metallic electrodes covered with 
chamois leather, measuring 16 by 26 centimetres, bent 
into half cylinders, were applied to the leg so as to cover 
more than the lower half, and connected with the negative 
ye of a battery. The positive electrode, which was 10 
y 26 centimetres, was placed on the nape of the neck. 
A current of 20 milliamperes was passed for a quarter of an 
hour, and the leg was then compressed with a bandage. 
The right leg was similarly bandaged. This treatment was 
repeated at intervals of two or three days with currents 
ranging up to 50 or 60 milliamperes. On the fifth day the 
left leg measured 54 centimetres, on the 12th 53 centi- 
metres, on the 17th 50 centimetres, and on the 33rd 
45 centimetres, when elastic bandages were substituted for 
the cotton ones, and applied to both legs. In a fortnight 
the left leg measured 40 centimetres, and the right 54 centi- 
metres (a slight diminution), A constant current was then 
applied to both. After 12 days the measurements were 38 
centimetres and 50 centimetres. Finally they were reduced 
to 88 centimetres and 40 centimetres, and the patient could 
walk, and, except for some = swelling at the external 
part of the ankles, was practically cured. Electricity in the 
treatment of elephantiasis has been recommended by several 
writers especially, and in repeated publications by two 
Brazilian medical men—Sylva da Aranjo and Moncorvo— 
but its use has not become general. Elastic bandages often 
give brilliant results. Though Dr. Weil appears to have 

roduced quite cogent evidence of the value of electricity in 

is case, it would have been more satisfactory if he had 
employed elastic bandages before resorting to that treatment. 
His explanation of its mode of action is that it facilitates 
the movement of lymph by exciting contractions of the 
lymphatic vessels, The interrupted current, which would 
seem more effectual than the constant for this purpose, is 
recommended (in addition to the latter) by the Brazilian 
= but for some reasons it was not employed by Dr. 


Heating Apparatus (in August!)—In reply to the 
letter which appeared ander this heading in our fast issue, & 
correspondent writes as follows:—“I would advise you to 
in future send your queries to the English Mechanic, 
Amateur Work, or some such periodical whose editors are 
more charitable. Since you already have the wire at your 

i and a current of 9 amperes at 200 volts, it will not 
take you five minutes to find the result, and if you burn 
your fingers in the result—which you certainly would if you 
attempted to get 2,000°—you will have learnt more than 
ay are likely to learn by writing to an electrical journal. 

n future I would advise you to buy an electrical text-book, 
and find out as much as you can by experiment before com- 
~~ to thousands of electrical readers all over 

e world.” 


nag ge 22nd ult., Mr. Henry Savage, one of 
Messrs. W. T. Henley’s telegraph work’s company’s elec- 
tricians, was married to Miss Violet Cowell, daughter of Mr. 
D. Cowell, of Old Charlton. The employ¢s of Messrs. 
Henley’s electrical me presented Mr. Savage with a 
handsome writing desk. 

On Thursday, the 25th ult., the engineering staff of the 
British Thomson-Houston Company presented Mr. Frederick 
Samuelson, the firm’s chief draughtsman, with a marble 


timepiece and a of bronze figures, as a token of their 
esteem and sasoion the occasion of his marriage. A port- 
folio containing the signatures of the contributors accom- 
panied the present, 
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Electrical Wax-works.— We cannot but admire the enter- 
prise of the New York Electrical Society in peometiog and 
carrying through so successfully their second exhibition of 
electrical and kindred industries. In some respect this 
exhibition was a distinct novelty, for its objects were not 
— commercial but educational and social ; in this country 
we have never yet completely realised the importance of the 
social aspect, There were three interesting items on the pro- 
gramme which proved exceedingly popular. The theatro- 
phone did not bring the sound of Admiral Schley’s guns 
within hearing of the people at Madison Square Garden, but 
it did succeed in enabling a delighted audience to listen to 
a concert which took place at Milwaukee, about 1,100 miles 
away. Then there was a remarkable phonographic display 
in the Moore Chapel. This chapel was illuminated by an 
ingenious arrangement of the electric light, whilst a phono- 
graph was mounted on a chair near the altar with its brass 
funnel sticking out over the lectern, and throngs of people 

ing through were greeted with the familiar beatitudes. 
t is gravely suggested that a whole church service run by 
machinery would not be without its advantages. The 
Americans are certainly equal to the experiment. But the 
electrical wax-works “Bm proved the most attractive to 
the multitude. A series of historical wax tableanx was placed 
in alcoves around the Concert Hall, which illustrated various 
stages in the development of electrical science. These were 
as follows :—(1) The first recognition of an electrical effect, 
a Syrian woman with her amber spindle. (2) The mariner’s 
compass, 12th century, showing a ship, deck, and a sailor 
undergoing punishment for interfering with the needle. (3) 
Dr. Gilbert explaining to Queen Elizabeth that the earth is 
a great magnet, 1600. (4) Stephen Gray experimenting 
with circuits, 1720. (5) The Leyden jar, Dean von 
Kliest getting his first shock, 1746. (6) Franklin and the 
kite, 1752. (7) Galvani and the frog, 1791. (8) Faraday 
lecturing at the Royal Institution in 1831. People always 
did take an interest in wax-work shows, and the idea of a 
series of tableaux would certainly be popular at any exhibi- 
tion in this country, whilst some nicely arranged and care- 
fully selected tableaux vivants would probably be well 
received at some of our scientific conversaziones. 


A Semi-Electrolytic Process of Gold Assay.—In the 
ordinary process of assaying by cupellation and parting, the 
former operation is accompanied with a loss of gold, while 


the latter is incompetent to remove the last traces of silver.. 


When the whole assay is experimentally carried out on 
absolutely pure gold, mixed with absolutely pure silver, the 
final error is @ constant one, and the proper allowance may 
be made. But in practical work other metals besides silver 
and lead are liable to be present (although in small amounts), 
and by their differences in specific gravity they cause the 
results to v A. Bock finds that if a plate of gold be 
placed as anode in an electrolytic bath filled with nitric acid 
of the specific gravity 1°2, opposite a platinum cathode, the 
liquid co ap becomes opalescent and opaque. On inter- 
rupting the current, the electrolyte clears again, and a pre- 
cipitate of metallic gold is deposited, but the cathode remains 
uncoated. The action is, therefore, mechanical in its 
nature; the anode is disintegrated by the evolution of 
oxygen and the current of electricity, without being actually 
dissolved. If, however, the cell contain water but be faintly 
acidified with nitric acid, the electrolyte does not become 
cloudy, the weight of the gold remains unchanged, whilst 
the silver and ali other soluble metals in the anode (except 
lead) are deposited on the cathode or dissolved in the liquid. 
Bock’s process of gold assay depends on this phenomenon; 
and the following example, which shows its accuracy, also 
indicates the method of carrying it out in practice. Two 
pieces of fine gold, weighing 500 mgrms., were each melted 
with 1,300 mgrms. of silver in previously warmed graphite 
crucibles. After cooling, the buttons were hammered, 
rolled, and melted once more to ensure uniformity of com- 
position—the yield in each case was exactly 1,800 mgrms. of 
alloy. The second buttons were rolled out, parted in the 
usual manner, then immersed in a bath composed approxi- 
mately of 1 vol. of nitric acid (sp. gr. 1°2) diluted with 
6 vols. of water, and submitted to an electric current, the 
strength of which was “about that employed in copper 
analysis.” After 10 minutes, the platinum vessel containing 


the rolls of gold was rinsed out with water, placed in boiling 
water for a few minutes, again washed, and the gold dried 
and ignited in an earthern crucible. The total weight of 
metal recovered was exactly 1,000 mgrms. When the legal 
alloy of 900° fineness is being examined, not more than 
900 mgrms. of silver should be added to each 500 mgrms, 
lest the pieces of gold become too porous and break; but the 

rocess is generally as accurate as in the case of fine metal, 
i melting this alloy, it is well to use nearly new plumbago 
crucibles, so that the carbonic oxide produced may prevent 
oxidation of the copper. As lead is not dissolved by the 
above process, when this metal occurs in the pieces of gold, 
they must be treated in a fresh bath of nitric acid with the 
direction of the current reversed; but under no circum- 
stances must the change of polarity be made in the one 
platinum dish. The new method occupies practically the 
same time as the old one; it is, taken altogether, a little 
cheaper, and it forms an easier way of preparing samples of 
pure gold to act as standards. The above is an abstract of a 
eo : the Chemiker Zeitung, Vol. xxii., (86), page 358, by 
A. Bock. 


Chemical Effects of the Silent Electric Discharge.— 
Marcellin E. Berthelot has made a new series of exp2riments 
on the chemical effects of the silent electrical discharge, with 
particular reference to the combination of nitrogen with 
various carbon compounds. The compound or mixture under 
examination was enclosed in a narrow (about 1 mm. 
across), through which passed the discharge from a coil fitted 
with a Marcel-Deprez contact breaker, and connected with a 
Leyden jar. The spark from the coil under these conditions 
was 12 to 15 mm. in length; the discharges were alternating. 
As a rule, the discharge was allowed to act for 24 hours. 
Liquids with a high vapour tension behaved very much like 
gases, whereas in the case of liquids such as oil, with a very 
low vapour tension, it was almost impossible to reach the 
limit of the reaction. In many cases the intermediate pro- 
ducts were examined, and were usually found to differ 
materially from the final products. The relative velocities 
of the primary and secondary reactions play an important 
part in determining the final result. The velocity and nature 
of the reactions seem to be functions of the intensity of the 
discharge. Under all circumstances it is important to avoid 
any actual sparking. As a rule, the final equilibrium is 
dependent on the formation of solid or resinous products 
which have a low vapour tension, and a low electric conduc- 
tivity. The work done by Berthelot may be found described 
in a paper in the Comptes Rendus, Vol. cxxvi., pages 561— 
567, 567—575, 609—616, 616—627. 


The Société Internationale des Electriciens — 
Higher School of Electricity—The following is a list 
given by a French contemporary in order of merit of pupils 
who obtained their diploma at the end of the course 1897-98: 
—Messrs. Bigot, Guéry, Larroze, Mauduit, Witzig, Bour- 
guignon, Gaumy, Duval, Peloux, Beaujard, Romeyn, 
Courtois, Tassain, Brenot, Driole, Prat, Hacault, Valery, 


-Cahen, Tétrel, Charpentier, Tchernowitoff, Souques, Turenne, 


Aubert. Promotion 1896-1897: Messrs. Kammerer, Kreutz- 
berger. 


Personal.—From copies of the Ceylon Standard we 
gather that Mr. E. O. Walker has resigned his position of 
superintendent of telegraphs and electrician to the Ceylon 
Government, and will accordingly leave the Department on 
December 31st next. It is stated that Mr. Walker will come 
home for a short time. The reason given for Mr. Walker’s 
resignation is, that “ without more control of the staff, and a 
free hand, he could not manage to make any headway with 
his department, or enable it to deal with developments and 
expansions from time to time.” This fuller control His 
Excellency, the Governor, felt that he could not grant without 
interfering with the authority of the Postma:ter-General. 


Train Lighting.—The City Press says that experiments 
in lighting their trains by electricity having proved success- 
ful, the Metropolitan Railway Company have had several 
carriages built and fitted with electric light, and these will 
be running by the end of September. 
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A Quantitative Electrolytic Separation of Chlorine, 
Bromine, and Iodine.—H. Specketer has a paper on the 
above subject in the Zeitschrift fiir Elektrochemie, iv. (23), 
539. The E.M.F’s. necessary for the electrolytic decomposi- 
tion of the halogen acids are respectively: —HCl = 1°31 
volts, HBr = 0°94 volt, and HI = 0°52 volt. An attempt 
to quantitatively separate the halogens by successively in- 
creasing the E.M.F. from the lowest required value upwards 
did not give satisfactory results. Iodine, for example, could 
not be completely separated from the other halogens, even 
although the E.M.F. was raised to 1°2 volts, and the iodine 
which was formed removed by means of carbon bisulpbide. 
The cause of failure is attributed to the diffusion of the free 
iodine towards the cathode, where hydro-iodic acid is regene- 
rated. The quantitative separation may be effected, how- 
ever, if a platinum cathode had a perfectly pure silver anode 
employed. Under these circumstances, the E.M.F. of 
decomposition can be calculated from Nernst’s formula. The 
electrolysis is conducted in a N—H SO solution, when the 
iodine is precipitated (as Ag I) on the silver anode below 
0°13 volt, the bromine below 0°35 volt, whilst the remaining 
chlorine is best determined in the ordinary way by Volhard’s 
method. The most convenient source of current is a 
Gulcher’s thermopile, which is short-circuited through a con- 
venient resistance at suitable points. The vessel in which 
the electrolysis is conducted is a tall narrow cylinder pro- 
vided with a platinum cathode and a silver gauze anode 
made of pure electrolytic silver. During the electrolysis, a 
current of hydrogen is continuously passed through the 
electrolyte in order to exclude air or oxygen from the 
cathode. If this precaution be neglected, bromide and chlo- 
ride of silver in a solution of these hydrogen acids liberates 
hydrogen on the cathode, and if this hydrogen be continually 
removed by the oxygen of the air, the halides of silver will 
be continuously deposited on the anode, even without the 
application of any electromotive force. A sensitive gal- 
vanometer introduced into the circuit indicates when any 
one halogen is completely removed from the solution. The 
Legere on the anode is then washed with water and dried 
at 120° C. 


Fatality.—A man named Parker was killed at the Falcon 
Brush Electrical Engineering Works, Loughborough, on 
Monday morning. He was a labourer working in the yard, 
and got crashed between an engine and truck. 


Electric Shock Fatality at Cape Town.—The Cape 
Times, dated August 8tb, contains a report of a fatality 
which occurred to a man named Edward Ayling on August 
Ist, at Government House, Cape Town. Ayling was em- 
ployed as a wireman under Mr. John Denman, electrician to 
the Railway Department, and at the time was engaged re- 
moving some temporary electrical apparatus used in connec- 
tion with a recent ball. While working in a transformer 
chamber he seems, for some unknown reason, to have 
caught hold of a fuse handle, which had nothing to do with 
the temporary installation work that was being removed. 
The current was of 1,500 volts pressure, and Ayling died 
almost instantaneously. At the inquest a verdict of “ acci- 

or the purpose of allaying any feelings of fear on the part 
of the suanl iki Mr. A. P. Trotter, the Government 
electrician, issued a statement showing the cause of the 
accident. He says in this report that the accident was due 
to the “improper handling of a porcelain fuse handle,” the 
deceased being at the time well aware of the danger which he 
ran. Rubber gloves were within 3 feet of the fuse, and a 
rubber mat had been provided, but these were not used. 
Farther, Mr. Trotter says that the handle afforded ample 
protection if it had only been properly used. This is the 
first accident of its kind at the Cape. The shock appears to 
have been “static,” due to the capacity. Neither side was 
earthed. Medical diagnosis showed that the left heart was 
empty, and the blood did not coagulate, rigor mortis was 
strong after 19 hours; the brain and other organs were con- 
gested. An exceptional feature of this fatality, as compared 
with those which have occurred in this country, is found in 
the fact that Ayling is reported to have spoken after recviy- 


ing the shock. The circuit upon which the affair occurred 
included five miles of cable, an alternator, 15 transformers, 
and four switchboards, tested to 5 megohms, and tested 
well by fall of charge algo. 


NEW COMPANIES REGISTERED. 


Norman & Beard, Limited (58,621).—This company 
was registered on August 22nd, with a capital of £15,000 in £1 shares, 
to acquire and carry on the business carried on at the Norwich Organ 
Works and elsewhere by George A. W. Beard and William R. Beard 
under the style or firm of ‘Norman & Beard,” and to carry on the 
business of builders and manufacturers of organs and other musical 
instruments, manufacturers of and dealers in apparatus for the appli- 
cetion of electric or other action to organs or other musical instru- 
ments, &c. The subscribers (with one share each) are :—George A. W. 
Beard, Norwich, organ builder; William R. Beard, Norwich, organ 
builder; Mrs. Lizzie G. Beard, 6, Thorpe Road, Norwich; Mrs. 
Elizabeth M. Thorpe and Miss Elizabeth Thorpe, both of Timperley 
Avenue, Elmers, Surbiton; Francis Murray, 53, New Broad Street, 
E.C., solicitor; and Francis F. Landon, Shenfield, The Drive, 
Wimbledon, gentleman. The number of directors is not to be less 
than two nor more than five. George A. W. Beard and Mrs. Eliza- 
beth M. Thorpe are directors for life; remuneration as the company 
may decide. 


Martini Ozone Company, Limited (58,625).—This 
company was registered on August 22nd, with a capital of £10,000 
in £1 shares, to acquire the patent rights in any inventions for im- 
proving vacuum dielectrics, electrodes, and apparatus for the produc- 
tion of and utilisation of ozone, to enter into an agreement with Dan 
Martini, and to carry on the business of electrical and mechanical 
engineers, cycle and motor-car manufacturers, chemists, druggists, 
manufacturers of explosives, machinists, galvanisers, platers, d&c. 
The subscribers (with one share each) are:—Geoffrey Dunham- 
Massey, 8, Princes Street, E.C., secretary ; James Cawson, 8, Alfred 
Place, Bedford Square, W.C, clerk; Henry J. Mouritz, 35, Queen 
Victoria Street, E.C.,agent; Dan Martini, Ivy Lodge, Tilford, Surrey, 
contractor; Benjamin Nash, 11, Poultry, E.C., accountant; James W. 
Browne, 11, Amwell Street, Pentonville, clerk; and Edmund J. Heath, 
45, Mayton Street, Seven Sisters Road, N., clerk. The number of 
directors is not to be less than two nor more than five; the firat are 
Dan Martini and John Dunham-Massey ; qualification, £100; remu- 
— £100 each per annum. Registered office, 8, Princes Street, 


_ Hallmark & Gill, Limited (58,638)—This company 

was registered on August 24th, with a capital of £20,000 in £1 shares 
(5,000 5 per cent. cumulative preference), to acquire the business now 
carried on by John Gill at Church Street and Temple Street, Black- 
pool, under the style or firm of “ Hallmark & Gill,” and to carry on 
the business of builders, furnishing and general ironmongers, elec- 
trical and mechanical engineers, contractors, &c. The subscribers 
(with one share each) are:—John Gill, ironmonger; Ernest Gill, 
cashier; and Norman Giil, ironmonger, all of 106, Hornby Road, 
Blackpool; Claudius Read, ironmonger, of Lightburne Avenue, Fair- 
haven; Mrs. Elizabeth Gill, of 106, Horaby Road, ars gt and 
Miss Mary Colman and Miss May Gill, both of Mayfield, Hornby 
Road, Blackpool. The number of directors is not to be less than two 
nor more than seven; the first are John Gill, Ernest Gill,and Norman 
Gill; qualification, 100 shares; remuneration—John Gill, £350; 
Ernest Gill, £150 ; Normaa Gill, £100 per annum. 


Jackson & Harrison, Limited (58,641).—This com- 
pany was registered on August 24th, with a capital of £3,000 in £5 
shares, to acquire the business carried on by George H. Jackson and 
William C. Harrison, at 182, Woodhouse Lane, 120, North Street, and 
“ Bon Marche,” New Briggate, all in the city of Leeds, and to carry 
on the business of cabinet makers, decorators, hardware merchants, 
cycle and motor-car manufacturers and merchants, sanitary, elec- 
trical and general engineers, &c. The subscribers (with one share 
each) are:—George H. Jackson, 59, Ipswich Place, Leeds, furnisher ; 
William C. Harrison, 19, Railsfield, Bramley, furnisher; Henry R. 
Webster, Headlands, Horsforth, farmer; A. France, 5, Carlton View, 
Lzeds, accountant ; O. 8. Holliday, 95, Spencer Place, Leeds, accoun- 
tant; Richard R. France, 12, Grosvenor Gardens, Leeds, accountant ; 
and Thomas Savage, 29, Cowper Street, Leeds, salesman. The num- 
ber of directors is not to be less than three nor more than seven. 
The first are Henry R. Webster, chairman, Benjamin Mountain, 
Richard R. France, George H. Jackson, and William OC. Harrison ; 
qualification, 20 shares; remuneration as fixed by the company. 


Aron Electricity Meter, Limited (58,650).—This 
company was registered on August 25th, with a capital of £250,000 
in £1 shares (125,000 6 per cent. cumulative preference), to acquire 
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the business of an electric meter and clock manufacturer carried on 
by Dr. Hermann Aron in Berlin, Vienna, Paris, and London, and to 
carry on the business of manufacturers of and dealers in electricity 
meters, electric lamps and switches, cut-outs, and other electrical 
apparatus, electricians, electrical and mechanical engineers, suppliers 
of electricity, &c. The subscribers (with one share each) are :—S. A. 
Tyabjee, 16, Upper Addison Gardens, Kensington, gentleman ; George 
Wallace, 27, Ayliffe Street, E.C., gentleman; P. Martin Cullen, 14, 
Ferme Park Road, Stroud Green, gentleman; A. D. Brown, 13, 
Reighton Road, Upper Clapton. writer; J. M. Lickfold, 33, Bruns- 
wick Square, W.C., journalist ; F', Harper Riches, Alverstoke, Shenley 
Road, Camberwell, clerk; Herbert Spinks, 59, Church Road, Homer- 
ton, clerk. The numberof directors is not to be less than three nor 
more than seven: the subscribers are to appoint the first; qualifica- 
tion, £250; remuneration, 5 per cent. of the net profits (minimum 
£1,200 per annum) divided between them. 


Suffolk Electricity Supply Company, Limited 
(58,665).—This company was registered on August 26th, with a 
capital of £10,000 in 980 ordinary shares of £10 each and 200 
founders’ shares of £1 each, to adopt an agreement with Philip 
O. N. Peddar and Herbert N. Prentice, and to supply electric light, 
power, and heat in the town of Stowmarket and elsewhere in 
England. The subscribers (with one share each) are :—W. 8S. Gurney, 
Claydon, banker; Arthur C. Churchman, Ipswich, tobacco manu- 
facturer; Napier’ Prentice, Stowmarket, engineer; J. Manning, 
Lyndhurst, Stowmarket, solicitor; Benjamin B. Booth, J.P., Plash- 
wood, Haughley; P. C. N. Peddar, Stowmarket, land agent; and 
William Turner, Stowmarket, draper. The number of directors is 
not to be less than three nor more than five; the first are 
Philip O. N. Peddar, H. Napier Prentice, and William Turner; 
qualification, £100; remuneration as fixed by the company. Regis- 
tered office, Stowmarket, Suffolk. 


W. B. Browa & Co. (Bankhall), Limited (58,667).— 
This company was registered on August 26th, with a capital of 
£40,000 in £10 shares (1,000 preference), to acquire the!business now 
carried on under the style of “ W. B. Brown & Co.,” at the Globe 
Works, Bankhall, Liverpool, to adopt an agreement with Walter B. 
Brown and Thomas Lewis, and to carry on the business of iron and 
brass founders, engineers, manufacturers of iron, wire, and other 
fencing, iron telegraph poles, railway signals, telegraph cables and 
wires, wire ropes, &c. The subscribers (with one share each) are :— 
W. B. Brown, Globe Works, Bankhall, Liverpool, engineer ; T. Lewis, 
Globe Works, Bankhall, Liverpool, engineer; J. W. Davidson, 6, 
Castle Street, Liverpool, accountant ; Mrs. Agnes 8. Brown, Merton 
Road, Bootle ; F, A. Pendlebury, 41, Rock Place, Rock Ferry, secre- 
tary; Mrs. Sarah A. Lewis, Moss Bank, Seaforth, Liverpool; and T. 
Frederic Young, 12, Merton Road, Bootle, M.D. Ths number of 
directors is not to be less thantwo nor more than five. The first are 
Walter B. Brown (managing director), and Thomas Lewis; remunera- 
tion as fixed by the company. 


OFFICIAL RETURNS OF ELEOTRICAL 
COMPANIES. 


Perth Electric Lighting Company, Limited (55,898), 
This company’s statutory return was filed on July 13th, when seven 
shares were taken up out of a capital of £1,000 in £1 shares, and 
nothing paid thereon. 


Premier Electricity Meter Company. Limited 
(56,448).—This company’s statutory return was filed on August 2nd, 
when 4,007 shares were taken up out of a capital of £25,000 in £5 
shares; £5 per share has been called on 4,000 shares and £2 per 
share on seven shares, and £20,014 has been paid. 


English Eleetric Carbon Company, Limited (38,434), 
This company’s annual return was filed on July 12th, when 905 
shares were taken up out of a capital of £10,000 in 10 shares, and 
paid for in full. 


Folkestone Electricity Supply Company, Limited 
(51,825).—This company’s annual return was filed on July 22nd, when 
the capital of £50,000 in £5 shares was fully subscribed for. £2 5s. 
per ie has been called, and £13,857 received, leaving £8,643 
unpaid. 


Exchange Telegraph Company, Limited (6,152 C).— 
This company’s annual return was filed on August 19th. The capital 
is £246,250 in 8,125 “A” and 16,500 “B” shares of £10 each. 
8,145 “A” and 16,200 “B” shares have been taken up. 2,125 “A” 
shares are considered as having £8 per share paid, and the “B” 
shares have been issued as fully paid. £9 per share has been called 
on 6,000 “ A,” and £1 per share on 2,125 “A” shares. £56,023 has 
been paid, and £102 is in arrears. £816 has been paid on 102 for- 
feited shares. 


CITY NOTES. 


Manchester Electrical Works, Limited. 


A GENERAL meeting of shareholders in the Manchester Electrical 
Works, Limited (successors to Woodhouse & Rawson), will be held 
at the registered office, 147, Leadenhall Street, H.C., on Monday next, 
to consider the report from the directors printed below, and to sanc- 
tion the proposed sale of plant and stock. 


To the Shareholders, the Manchester Electrical Works. 


Dear Sirs,—Since the issue of the last report, your directors have 
endeavoured to find a purchaser for the works, but without success. 
Mr. Thomas, the manager at the works, has now made an offer of 
£800 for the plant and stock on the premises, subject to accept- 
ance on or before September 5th next. The lease of the 
premises expires at Michaelmas. Your directors have con- 
sulted with a well-known firm of machine brokers as to 
the probable proceeds of .a sale by auction, and their net 
estimate comes to about the price offered by Mr. Thomas. The object 
of the meeting is to obtain your consent to the sale to Mr. Thomas, 
The negotiations are still pending with a well known electrical engi- 
neer for the sale of some of the company’s patents, subject to certain 
tests which are now being carried out. Any loss which may accrue 
to the shareholders on the realisation of the company’s assets is 
covered by Mr. Rawson’s guarantee to return to the shareholders the 
whole of the money subscribed, plus 5 per cent. interest, and your 
directors hold a charge upon certain securities, which they believe to 
be sufficient to cover any loss. Your directors continue to act with- 
out any remuneration, as they have hitherto done. 


N. Wittovessy Watxace, Lieut.-Col., Chairman. 
Ws. Director. 


Brush Electrical Engineering Company.—The dicec- 
tors have decided, after placing £5,000 to reserve and £1,000 to a 
Workmen’s Compensation Act fund, to recommend payment of a 
dividend to the preference shareholders at the rate of 6 per cent. per 
annum for the half-year ended June 30th, 1898 (making the full 
dividend of 6 per cent. on the preference shares for the year) ; and a 
dividend at the rate of 3 per cent. on the ordinary shares for the year, 
leaving a sum of about £3,000 to be carried forward to next account. 
The share transfer books of the company will be closed from August 
30th, 1898, to September 13th, 1898, both days inclusive. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have (1) appointed special settling days as under :—Wednes- 
day, September 7th, Eastern Telegraph Company, Limited—pro- 
visional certificates for a further issue of £500,000 34 per cent. 
preference stock; Volenite, Limited—35,000 shares of £1 each, 
fully-paid, Nos. 45,001 to 80,000, and ordered the under-mentioned to 
be quoted in the Official List:—Hastern Telegraph Company, 
Limited—provisional certificates for a farther issue of £500,000 34 
per cent. preference stock. 


Cape Electric Tramways .Company.— Warrants for the 
interim dividend of 3 per cent. have been to registered share- 
holders. Holders of bearer warrants can obtain payment of dividend 
due to them by presenting oO No. 2 at the offices of the com- 
pany, 120, Bishopsgate Street Within, E.C. Coupons must be left 
three clear days for examination. 


Electricity, Limited—A meeting of the shareholders 
was held on Wednesday at Winchester House, E.C., but press repre- 
sentatives were not admitted. 


TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ‘ending August 26th, 1898, were £8,171 Os, 8d.; corresponding period, 
1897, £2,661 3s. 5a.; increase, £509 17s, 3d. 

The City and South London Railway Company.—The receipts for the week end- 
ing ‘August 28th, were ; week 1897, £838: 
ncrease, to recei| or half-year, 1898, ; corresponding 
period, 1807, £8,153; increase, £543, 

The Dover Corporation Electric Tramways.—The receipts for the week 
ending August 27th, 1898, were £278 1s. 6d.; total receipts to August 27th, 
1898, £5,072 8s. 10d, 

The Dublin Southern District (Electric) Tramways Company.—The receipts for 


aggregate to date last year, £7,056 2s, 6d.; increase to date, 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
August 28th, 1898, amounted to £1,661; corresponding week last year, 
£1,536 ; increase, £126, 

The Western and Brazilian Telegraph Company, Limited.—The receipts for 
the week ending August 26th, 1898, after deducting 17 cent. of the 
gross receipts payable to the London Platino-Brasilian ph Com: 
pany, Limited, were £2,862, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


1 


| Business done 
Closing | during 
Quotation, | week ended 
August 3lst. | | 8l1st, 


Closing 
Quotation, 
August 24th. 
100 —104 
6— 7 
92 — 95 
64 — 67 
115 —116 
153 
1 
—115 
3} 
180 —190 
105 —107 
ts 
84 
15 — 16 
| 4— 
110 — 11 
102 —105% | 
| 117 
—103 
174— 18 
103 —106 
100 —103 
124 —128 
173 
99 —103 
100 —103 
123 —127 
99 —103 
1100 —103 
—105 
104 —107% 
| 12} 
| 164— 17 
29 — 30 
108 —-106 
100 —104 
51 — 54 
110 —113 
2 23 
58 
14 — 16 
15 — 17 
5j— 
100 —105 
105 —108 
136 —141 
103 —106 
100 —103 
104 —107 
124— 122 
107 —110 
i— 
8i— 94 
6— 8 
105 —108 
105 —110 
100 —105 


Highest. Lowest. 
100 —104 
6— 7 
92—9 | 
— 67 64 
116 | 1154 
| 154— 16 16 | 154 
| 1 164 | 16 
11a —115 112 | ... 
| 23— 3} 
180 —190 
105 —107. 105} 
a— 
8— 9 8 
|... 
& | 
| 
102 —105% |... 
13 | 114 
100—103 
173— 18} | 173 
103 —106 105 | 108 
160-308. |... 
(124 —128 128 | 1254 
| 174— 18 173. | 173 
99 —103 
100 —103 
—127 
99 —1038 
‘100 —103 
102 —105 
104 —107 
| 12 — 124 123 | 12 
16%— 174 163 
1108 —106 | 105 | ... 
—104 
| 51 — 64 
110 —218 | 
| 23 | ... 
| | Sk; 
|14—16 | 148| 14 
|\165—17 | 
| 100—105 
| # | 
'105 —108 
| 8— 9 | 8 
136 
| 
1083 —106 
100-108 
| 
104 —107 
122 
43 
107 —110 
1 
9 
6— 8 
105 —108 
105 —110 
—105 


Westminster Electric Supply, Ord., 101 to 80,000 


| Stock 
Present 
Issue, NAME. Share. the 
| 1995. | 1:96. 1897, 

137,4001) African Direct Telegraph, 4 % Debs. 10'4%| 

25,000 | Amazon Telegraph, shares... 
125,000 Do. do. 5 % Debs. Red. ... eos | 100} tee wie 

3,038,0201 6 % Pref. ‘Stock £4 6s| 6 

130,000 Brazilian Submarine 7%17% 

75,0001 do. Debs. "2nd series, 1906 | 100 | 

44,000 | Chili Telephone, Nos. 1 to 000... 5 | 4 4 4 

10,000,000$ Commercial Cable ($100 | 7 8 8 

918,2971 Do. do. Sterling 500. year 4 % Deb. Stock Red. [Stock ... asa 
224,850 | Consolidated Telephone Construction and | 2 

16,000 | Cuba ee. we | 8 7 

6,000 10% Pref. 10 10 10 10 

12,931 Direct Spanish | §|4 4 4% | 

Do. do. Cum. Pref. ; 610 10 10 

30,0001 Do. do. 4 Debs., Nos. 1 to 6,000 ... | 50 | 44 | 4% | 44 

60,7101) Direct United States Cable... | 20 | 23% | 24%) ... 
120,000 | Direct West India Cable, 44 % Reg. “Deb. | 160)... 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 a | 10 | 64% | 64% 17% 

1,295,000 Do. 34% Pref. Stock 

89,900 Do. 5 % Debs., repayable August, 1899 .. I 100 | 5 5 5% 

1,302,6151 Do. 4 % Mort. Deb. Stock Red. ... .. Stock} 4 4 + § 
250,000 Australasia, China Telegraph ...| 10 | 7 7 
0. 5 us. Gov. Sub.) Deb., 1900, red. ann. 

25,2001 drgs., reg. 
100,5001; Do. do. Bearer, 1,050—3,975, 4,827—6,400 | 100 | 5 5 5 
820,000! Do. Deb. Stock! 4 4 + 

astern and South African Telegray oh, 5% Mort. Deb., “a 

85,1008 1900 red. ann. drgs., Nos. 100 |5 % | 5% 

46,5001 Do. do. do. to bearer, 2,344 to 5,500 | 100 | 5 5 a 
300,0001 Do. 4% Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 + ie 
200,0001 Do. 4% Reg. Mt. Debs. aenaen Sub. 1 1—8,000 | 25 | 4 4 £33 
180,227 | Globe enn and Trust... os 10 | 44% | 44% | 44 

,000 | Great Northern h, Co nhagen.. 1000 10 
160,0001 Do. do. Pa do. Debs. | | G 5 5 
000 Holifox Bermuds Cable, 4 44% 1st. Mt. Dbs., 1-1, rd.| 100} ... 

17,000 | Indo-European 25 10 10 
100,0007| London Platino-Brazilian Telegraph, 6 % Debs. . -- | 100 | 6 6 6 

28,000 | Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 aa 5 | 4 4 4 
484,597 | National 1 to 484,597... 5 | | 54H 16 

15,000 6 % Cum. Ist Pref. 10 | 6 6 6 

15,000 De 6 % Cum. 2nd Pref. ... 10 | 6 6 6 
250,000 “4 5 % Non-cum. 8rd Pref., 1 to "250,000 5 | 5 5 5 

1,329,4711 34 % Deb. Stock Red. Stock) 34 34 BP 
171,504 | Oriental — and Elec., Nos. 1 to 171,504, fully paid 1/5 5 5 
100,000/| Pacific and European Tel., 4 oy saa Debs., 1 to 1,000... | 100 | 4 4 4 

11,839 | Reuter’s ... 5 5 

8,381 | Submarine Cables Trust cect | Cert.) 

58,000 | United River Plate Telephone | 4 6% 
146,7331 Do. do. 5% Debs. tock! 5 

15,609 | West African Telegraph, a to 23,109... 10/4 nil | nil 
213,4001 do. 5 % Debs. 100 |-5 

30,008 | West out of America, Nos. 1—30, 000 and. 53, 001—53, 008 
150,000 Do. do. 4% Debs., 1—1 500 gua. by Braz. Sub. Tel. IGG | vcs : we 

64,269 | Western and Brazilian Telegraph ase | 16) 9 2 3} 

83,129 Do. do. do. 5% Pref. Ord... it 5 5 5 

88,129 Do. do. do. Def. Ord. 1 nil | 
889,521 Do. do. do. 4% Deb. Stock Red. we (Stock) ... oe aaa 

88,321 | West India and Panama we | 10} § 1 

84,563 Do. do. do. Cum. 1st Pref. oo | Lee 6 6 

4,669 Do. do. = 4 Cum. 2nd Pref. . 10 | 6 6 6 
80,0007 Do. do. % Debs., Nos. 1 to 1, 800 100 | 5 5 5 
1,163,000$ Western Union of U.S. 7 ‘Ist Mort. Bonds 7 7 7 
160,1001 Do. do. Ster. Bonds ... | 100|;6 %!|6 %| 6 
ELECTRICITY SUPPLY COMPANIES. 
| 
30,000 | Charing Cross and Strand een Supply 5|5% 6% 7% 
20,000 Do. do. do. 44 % Cum. Pref. 
26,000 *Chelsea Electricity Supply, Ord., Now 1 to ior. 5 | 5 5 6 
,000 | Do. do. 44 % Deb. Stock Red... (Stock 4h 44 

50,000 | City of London Electric Lighting, Ord. 40,001—90,000 ... | 10 5 7 10 

10,000 Do. Prov. Certs. Nos. 90,001 to 100,000 £5 ode by ER eee Sas - 

40,000 Do. Cum. Pref., 1 to 40,000 ... 10 | 6 6 6 
400,000 Do. Deb. Stock, "Scrip. (iss. at £118) ‘all paid Pred 5 5 

30,000 | County of Lond & Brush Prov. Elec. Ltg., O: —30,000 | 10; nil | nil | nil 

10,000 Do. do. do. Nos. 30,001 40,000 £8 paid. ces 

20,000 Do. do. do. 6 % Pref., 40,001—60,000 | 10;6%|6%/|6% 

17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 .. GHP ssa we fe 

10,000 | House-to-House Electric Light Supply, Ord., 101 to 10, 100 BEE css | x 

10,000 Do. do. 7% ‘Cum. Pref... 56 |7 7 

62,400 *Metropolitan Electric Supply, 101 to 62,500 10 | 4 5 6 
220, 44% First Mortgage Debenture Stock | ... 44 Ah 44 

6,452 | Notting ‘Hil Electric Lighting aa 10 | 2 4 6 

81,980 |*St. James’s and Pall Mall Electric Light, Ord. 5 | 72% |108% (144 

20,000 Do. do. 7% Pref., 20,081 to 40,080 & | 7 7 7 

50,000 Do. do. 4 Stock Red. __... [Stock] ... 

43,341 uth London Electricity Supply, 2 paid ... «xe ee «ee “a 

79,900 12% 


12 — 18 
6— 6} 
94 

113 —115 

25 — 26 
25 — 26 
164— 174 

125 —130 

13 — 14 
14 — 15 
5 — 54 
84— 94 
94— 104 
16 — 17 

116 —120 
15 — 16 
164— 174 
9 — 10 

105 —108 
154— 164 


| 6— 6h 64 
| 9% 
118 —115 1144 
— 25h | 264 | 25 
174 | 17 | 
125 — 130 
3—114 | 13% 
84— 


8% 
1645— 174 | 173 | 164 
116 —120 
15 — 16 
174 
9 — 10 
105 —108 


16 — 17 163 | 163 


* Subject to Founder’s Shares, 
t Unless otherwise stated all shares are fully 


Dividends 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock Business d 
Present NAME. or Dividends for during week 
Issue. the last three years. August 24th August Sist. Aug’ 
1895. | 1896. | 1897. Highest./ Lowest 
10,000 Do. do. 6% Cum. Pref. 30,001—40,000 10 13 — 14 13 — 14 
(issued at £2 10s. prem. all pd.) 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 3] 2h nil | nil 1zj— 2 1j—. 2% 2 133 
90,000 Do. do. Non-cum. 6% Pref. 1t0.90,000, 2| 3 nil 4%| 28 23 285)... 
125,0001 Do. do. a Perp. Deb. Stock ... |110 —114 {107 —111 ... 
50,000 Do. do. 2nd Deb. Stock ae Stock a 102 —105 102—105 104} | 1034 
19,894 Central London Railway, Shares 10} 10} 103 
129,179 do. do. £6 paid Pie 
59,254 De, do. Pref. half-shares £1 paid 1j— 1? 1j— 13 
67,680 do. Def. do. £5 paid 44— 43 44— 43 
630,0001 South London Railway ... Stock) 18,%] 15%} 18%} 70 — 72 70 — 72 714 71 
22,500 do. Ord. shares, Nos. 1 t0 22,500 £3 pd. 10 
32,098 & Co., Nos. 1 to 32,098... 3 1z— 2} 24 
82.850 Do. 5% Ist Mort. Reg. Debs., 1 to 748 of } 89 — 94 89 — 94 
£100, and 901 to 1,070 of £50 Red. 
99,261 | Edison & Swan Utd. El. Lgt., shares, £8 pd.1t0 99,261 5| 5 54 6 24— 23 23 2 2y'5 
17,139 Do. do. do. ‘*A” Shares, 01—017,139 5/| 5 54 6 4— 4— 5 +r 
194,023 Do. do. do. 4% Deb. Stock Red. ... ... —103 {101 —103 101? 
110,000 | Electric Construction, 1 to 110,000 ... 6 6% 23— 24 | 
16,343 Do. do. Cum. Pref., 1 ‘to 16,343 7 7 3— 8 23— 3} 238]. 
111,100 Do. do. 4% Perp. Ist Mort. Deb. Stock Stock) ... ae «» (105 —107 |105 —107 106} | 105 
91,196 | Elmore’s Patent Depositing, 1 to 70,000 ... 8 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 4 eee 
9,6001| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 10 | 104 7 7 10 — 12 10 — 12 1l} 
12,500 | Henley’s (W. “to Telegraph Works, Ord. a8 10 12 21 — 22 214xd} ... 
»000 Do. do. 7% Pref. 10°) 7 7 1 1 18 — 19 xd 
50,000} Do. do. 44 Mort. Deb. Stock... |Stock! 44%| 44%|112 |110 —115 xd] ... | ... 
50,000 India-Rubber, a Percha and Telegraph Works vas 20" (510 10 10 22 — 23 22 — 23 223 | 22} 
300,000 Do. do. do. 4 % 1st Mort. 100°} ... {102 —106 (102 —106 
37,500 {Liverpool Overhead Railway, Ord., ... 10 | 2% 23 83%| 10 — 104 | 103}— 104 
10,000 |t Do. do. Pref., £10 paid... | 10, 5% 5% | 154K— 16 
37,350 Telegraph Construction and Maintenance ... 12 | 15 15 15 87 — 41 37 — 41 414 | 394 
150,000 Do. do. do. 5 % Bonds, red. 1800 100| 5% 6 5 %|100 —103 {100 —103 ae aS 
540,000 Waterloo and City Railway, Ord. Stock ... ... .. (126 —181 (126 —131 


+ Quotations on Liverpool Stock Exch 


t 
Dividends marked § are or & year consisting of the latter part of one year and the first part of the next. 


otherwise stated all shares are fully 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, Ordinary £5 (fully paid) 104. | 

British Aluminium, Ordinary, 10}—114 ; 7 % Pref., 12—18. 

House-to-House, 44% Debentures of £100, 106—108. 

Kensington and Knightsbridge Electric Lighting, Ordinary ae 
£5 (fully paid) 14—15; 1st Preference Cumulative 6%, £5 


(fully paid), 8—84. Debentures 
on Ordinary Shares 10%. ‘ 


* From Birmingham Share List. 


107—110. Dividend, 1897, 


Bank 24 per cent. (June 30th, 1898). 


London Electric Supply Corporation, £5 Ordinary, 3{—4}. 
National Electric Free Wiring, 10s. paid, 3—g. 
*T. Parker, £10 (fully paid), 134. 
Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 

paid, 8—8}. Dividend for 1896—6%. 


QUOTATIONS, Wednesday, August 31st. 


j Increase or [Increase or 
CHEMICALS, &c. This week. | week, METALS, &c. | This week. | | week, | 
a per cwt 5/- 5, b Aluminium Wire, i in ton lots.. per ton £224 | £224 
a as +. per cwt, 22/- Sheet, in ton lots... per ton £191 £191 
a Sal on ton 37/- 87/- Wire, basis per lb. | 
: Ammonia, ‘Muriate (grey) per ton £19 | £19 se China Clay. per ton ee Ae es 
(white) per ton £26 d Carbon (graphite) per ton | 
Bleachin powder per ton £615 | £615 eCharcoal .. per ton oe 
a — ie of Carbon .. per ton | = J Ebonite Sheet per | 
a Borax r ton r oe 
a Benzole (90 gal. 7/- g Copper Ba ton; £6115 £ 5s. dec. 
a » (50/90 per gal. 5/6 | ~ on Wire (basis price) per lb. 4d. Tid. d. inc. 
a Copper Sulphate .. per ton £1610 | £1610 os g9 » Sheet per ton £6115 £62 s. dec 
a Lenk, Nitrate FS perton | £231 £23 10s. ine. g per ton £6115 £62 5s. dec. 
. » White te Sugar ie perton | £3010s | £30 10s.inc, ‘ n German Silver Wire per Ib. 1/6 1/6 as 
» Peroxide .. - perton | £2710s | £27 10s. inc h Gutta-percha, fine 5 per lb. 5/8 5/3 a 
ne = Spirit per gal. 2/9 2/9 “a : India-rubber, Para fine per lb. 4/4 4/44 4d. dec, 
a Naphtha, Solvent (90° at Iron, Charcoal Sheets .. +» per ton £18 £18 oe 
160° C. r gal. 5/6 | 5/6 oe it, Pig (Cleveland warrants) per ton 42/9 42/14 74d. ine. 
a Potash, Bichromate, in “casks. per Ib. 4d. 4d. i  Forgings,accordingtosize per ton | From £ll | From £11 
Shellac. | 1s. ine. g Lead, English Ingot perton| £18 £13 
a Sulphate of Magnesia +. per ton £410 £410 | gs » Shee rton| £13176 £18 176 
a Sulphur, Sublimed Flowers .. per ton | £610 |1+|}}®(«§610 | ig l Mica per Ib. | 5/6 5/6 
a um rton | ee oo r bottle 
a Soda, Caustic Twhite ton £815 £8 15 | .| £216 £2 16 ee 
Crystals .. e+ per ton | £38 £8 | i Steel, Magnet, accdng. to deseptn, pr | £15 | to £40 ee 
a ;, Bichromate, casks .. perlb.| m | i Steel, Magnet, in bars .. 
| g Tin, block . ton | £7610 £1 10s. dec, 
| foil 1/8 12 ee 
| ! j Yarns, Cotton, Single 101b. pr Ib. 
Flax, 6 or 8 lea... perlb. ad. inc. 
ji »  Hemp,8 ply 10 Ibs... per lb. | ee 
» Russian, 10 lbs, per lb. 44d, 44d. 
J Jute, 180 Ibs. rove per ton £11 £11 
j Manila, 24 thread .. perton £81 £29 | £3i ine. 
| k Zine, Sht. (Vielle Montagne brd.) per snail £25 £24 | £1 ine. 
Messrs. Thos, Bolton & Sons. k Mortis Ashby, Limited. 
” ” ” ” ” ” ” ” itd. 
mn ’ ” lover 
India-Rubber, G.-P., and Teleg, Works Co, Ltd  B.Ormiston & Sons. 
4 ” ” » Messrs. peare, ° ” » Johnson Matthey & Co. 
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RECENT DEVELOPMENTS IN THE APPLI- 
CATIONS OF STORAGE BATTERIES.* 


By JOSEPH APPLETON. 


In the of the electrical industry in the United States there is 
probably no ch which has shown such a rapid growth as in the 
case of the storage battery during the last three years. The following 

show the enormous increase during this time. They have been 
carefully compiled, and fa coy the actual weight of sto: battery 


tes installed. The ht is that of plates alone, and does not 
clude containing » 
1894 ... $49,000 Ibs, 
1895... 1,112,800 ,, 
1896... 2,815,300 ,, 
1897... 9,607,300 ,, 
or 10 times the. business of 1894. 


It is well known that the demand for electrical energy in any 
district, whether in the form of power or light, is a variable one, 
at certain hours of the day the load is small, while at others, and 
usually for short periods, the load is great. This variation is always 
more marked in the winter months than in the summer. Quite 
recently I was discussing the use of batteries for loads of this nature 
with the engineers of one of the ] electric light and power com- 
panies in the country, and they made the statement that 50 per cent. 
of their investment, in generating’ plant and underground copper, 
was only used for one hundred and fifty-four hours during the year. 
No doubt, at first, this seems an ey statement to many of 
you; but I will venture to say that it is the condition which exists 
in many, if not the majority, of such plants in operation to-day. 

To operate such a load from water-power means that only a small 

ion of the total power can be utilised. In the West, where there 
are enormous water-powers available, this is especially the case, for 
it is impossible to dam up the waterj:even where feasible, on account 
of the irrigation rights, which have a first claim on the water, and 
which require a constant flow. By using a storage battery as an 
auxiliary to the generating i &@ much more regular load can 
be kept on same, as, no matter whether the fluctuations are rapid, as 
in a railway or power load, or occur at stated periods in 24 hours, as 
in a lighting load, the battery will store up energy when the demand 
is below the average and di when it is above the average, 
keeping the load on generators and water-wheel fairly constant. 
Furthermore, it is only necessary to instal machinery for the average 
load, instead of the maximum, thereby saving a large amount in 
investment, as in plants of this description the average load is fre- 
quently but 30 or 40 per cent. of the maximum, and, while the 
maximum only occurs for a very short period, sufficient generating 
machinery has to be provided to meet it. When electrical energy is 
furnished for manufacturing purposes, in addition to the fluctuatin 
character of the load, there remains the fact that the majority 
mills run only 10 or 12 hours a day. 

Take, for example, the Niagara Falls power. There electrical 
en is sold for so much H.P. per annum ($40, more or less, 

ing to the amount , the power being available for 24 
hours per day. Now, if a manufacturer requires it for only 10 hours 
per day, it costs him 2°4 times as much as if he were able to use it 
24 hours per day ; but, by using a storage battery in connection with 
the Niagara Falls power, he can get along with one-half the amount, 
or less. For example:—A man requires 100 H.P. for 10 hours per 
day; he really pays for 100 H.P. for 24 hours, or 2,400 H.P. houre, 
while he can use only 1,000 H.P. hours, and his average is sure to be 
less, for, while he has to pay for the maximum amount, he is never 
able to use this amount constantly. With a storage battery capable 
of storing 50 H.P. for 10 hours he need ba | pay for one- the 
average amount he uses, as the battery furnish the remaining 
half, together with the fluctuations above the average. The battery 
is charged during the 14 hours when he is not using the power. 
Experience shows that this system enables a manufacturer to con- 
tract for about one-third the amount of power he would otherwise 
have to take ; and while it is not intended to enter into details of cost 
of batteries in this paper, I would like to say here that such an 
investment in a storage plant very soon pays for itself. 

The Buffalo Street Railway Company have recently installed a very 
interesting battery plant, on these lines. They operate practically 
all the cars within the city limits, and have a steam plant capable of 
delivering 7,000 electrical H.P. and 2,000 H.P. in two-phase 
converters, supplied with high tension alternating current from the 
Niagara Falls plant. Their storage battery plant has a —— of 
1,200 H.P. for one hour, and the cells are made large enough so that 
plates can be added to bring up the ca: to 2,000 H.P. for one 
hour. The battery operates in connection with a “ booster,” which 
compounds if to any desired extent. 

The aim, of course, is to keep the rotary converters as fully loaded 
— to get the greatest advantage from the Niagara 

power. 

Before installing the battery they were only able to shut down 
their steam plant from 11.30 p.m. until5am. During this time the 
poy | converters carried the load, which averaged only about 
600 H.P.; now they shut down the steam plant from 7 p.m. until 
7am. and:18:hourson Sunday. During the day they run only one 
800 kw. generator by steam, instead of 1,400 or 1,600 kw., that 
at absolutely constant load. 

The battery takes care of all the fluctuations and peaks. The rapid 
fluctuations can not be seen on the slide, as the curve was plotted 


* Abstract of paper read before the eers’ Club of Philadelphia 


from observations taken every 15 minutes, which will not show the 
rapid variations. It is alternately charging and discharging during 
the day-time, as the load varies, but receives its full charge at night 
from the converters. It is apparent how large a proportion of the 
load has been transferred from the steam plant to the rotary con- 
verters, by means of the battery, thereby greatly increasing the 
average power obtained from them. 

At 2 a.m., when the battery is practically fully charged, two of the 
four rotary converters are shut down; but when the additional 
plates are added to the battery, bringing it up to its full capacity— 
this will probably be done before the heavy winter’s load comes on 
—the rotary converters could be run at full load all through the 24 
hours, in which case the company would be actually using every bit 
of the Niagara Falls power they contract for. 

The battery plant has not been in operation long enough to ascer- 
tain the actual saving annum, in dollars and cents, that has been 
effected; but, so far, the ccal consumption has been reduced 25 per 
cent., and their force by five men. In the winter time, with the 
heavier load, a still better showing will be made. 

The storage battery plant recently installed for the Chicago Edison 
Company is interesting, chiefly on account of its magnitude. 

For years it has been customary to refer to European practice for 
examples of storage battery applications, but lately this has been 

—— , a8 we have many plants here equal to anything on the 
other si 

Now we can point with satisfaction to the installation in Chicago, 
which is 50 per cent. larger than any battery in the world. 

I will briefly describe it, as it illustrates forcibly the remarkable 
development of the storage battery, and shows conclusively that the 
battery of to-day is not an experiment or toy, but a piece of appa- 
ratus constructed on proper mechanical, electrical, and chemical lines, 
and one which is as much of a factor in the g:neration and distribution 
of as engine, and dynamo. 

he Chicago Edison Company operates a very extensive three-wire 
Edison system, their maximum load last winter, in the down-town 
section alone, being 44,000 amperes, or 8,000 electric H.P. Should 
the present growth of business continue, the winter maximum for 
1898 will be in the neighbourhood of 55,000 amperes, or nearly 
10,000 electric H.P. They have provided for the increase by the 
storage battery plant, which is capable of delivering 12,000 amperes, 
or 2,000 electric H.P., for one hour. 

The situation is a favourable one for battery installation, as the 
current is generated at one large station, situated 3,500 feet away 
from the cantre of distribution in the city, the two places being con- 
nected by a trunk line containing 66,000,000 circular mils of sy 
It is installed at the centre of distribution, being located in the base- 
ment of the Edison Building, on Adams Street, the site of the 
original plant. This is a very favourable point for the battery, as an 
additional investment in both generating machinery and trunk line is 
saved. It consists of 166 cells, arranged 83 on each side of the three- 
wire system. Each cell contains 87 plates, 154 by 32 inches. The 
containing or tank, is constructed of 2-inch ash, lined with 
5-lb. sheet lead. The dimensions of each cell are 1 foot 94 inches 
wide, 6 feet 8.inches long, and 4 feet high. The weight of each cell 
is 6,200 Ibg.-"The total weight of the battery, exclusive of copper 
conductors, is 1,029,200 lbs. The connections between the battery 
and the Edison system are made of copper conductors, 6 by 1 inch, 
giving a sectional area of 6 square inches. 

The principal use of this battery is to carry the peak of the load, 
which occurs between 5 and 6 o’clock p.m. in winter, and to a smaller 
extent and somewhat later in summer, although it will be used — 
the remainder of the day to equalise the load on the generators, 
maintain a steady pressure on the system. 


Exzorric VEHICLES. 


The question of electric vehicles is, to the general public, probably 
the most interesting among recent applications of electricity, and the 
field it opens up for storage batteries is almost beyond limitation. 

The cost of accomplishing by electric vehicles the work now done 
by horses would be probably one-half, when their adoption has become 
to any extent general, thus enabling the work of recharging the 
batteries to be organised on a proper scale. 

There is an immense advantage from a nae aoe of view. Think 
of the hygienic measuresnecessary to care for the refuse of 100,000 horses, 
both in the stables and on the streets. This is about the number of 
horses in Philadelphia. Again, if the wear and tear of these 100,000 
horses travelling over the streets and roads were done away with, how 
much simpler the problem of good roads would be. ¢ electric 
vehicle possesses so many advantages over those propelled by oil or 

motors that, except for special conditions, where extremely long 
istances have to be covered without chai facilities, there seems 
ey if any, doubt that the former type be the one to fill the 


Briefly stated, the advantages of the electric vehicle over oil or gas 
motors are as follows :— 

Safety.—A storage battery will not explode, nor is it inflammable, 
like gasolene or kerosene. 

Ease of Handling and Control—An electric motor, with its 
controller, is certainly the ideal method of control, and is distinctly 
not in the same class with the levers and valves necessary to operate 
an engine. 

Absence of Noise and Vibration.—Here, again, the electric motor is 
the ideal motor for the purpose, having a smooth rotary motion instead 
of a reciprocating action, with its noise and vibration. 

Absence of Heat and Smell.—An oil or gas motor must, of necessity, 
be accompanied by considerable heat, and usually requires a water- 
jacketed cylinder. From the exhaust there is an objectionable odour, 
due to the unconsumed gases; but with the electric motor neither 
of these objectionable features existe. 

Cost of Operation.—There is no doubt, from independent tests made, 
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that a vehicle can be propelled electrically with less consumption of 
energy than any oil or gas motor. 

There are many other points which might bs touched upon, but 
these will suffice. For city use, the question of large mileage 
capacity does not handicap the electric vehicle in favour of the 
oil or gas motor, as the supply of electricity can be renewed as 
desired by recharging the batteries. This part of the problem we will 
consider later. 

The electric vehicle of to-day is the result of much arduous and 
expensive experimental work, and this club has the honour of con- 
taining among its members two gentlemen who have been foremost 
in the development of the electric vehicle in this country. 

Messrs. Morris & Salom first took up the question in 1894, at 
which time very little had been done, either in this country or abroad, 
and the numerous problems of motors, gearing, wheels, tyres, bearings, 
running gear, &c., had to be investigated and solved without the light 
of previous experience. The first vehicle they designed without 
regard to appearance, their object being to ascertain the best 
type for self-propulsion through all sorts of streets, considering, 
especially, the features of weight, size, mileage, and distribution of 
machinery. It weighed 4,250 lbs. without passengers. Its mileage 
capacity, on one charge, was 50 to 100 miles, according to 
speed and grade. The battery weighed 1,600 lbs. The motor 
was 3 H.P. nominal, but capable of developing 9 H.P. for a short 
period, weighing 300 lbs. The maximum speed attained was 15 
miles. It was most successful, and travelled hundreds of miles 
without accident. 

The data obtained from this proved that on good pavements a vehicle 
weighing, with passengers, 5,000 lbs., could propel itself at a speed of 
10 miles an hour, with an expenditure of energy not over 34 H.P., or 
qoths H.P. per 1,000 lbs. 

These gentlemen next designed and constructed the vehicle known 
as the Electrobat, No. 2, which won the gold medal in the Times- 
Herald motor-cycle contest held at Chicago in November, 1895. 
This weighed only 1,700 lbs. with batteries, which was a great reduc- 
tion in weight. The equipment consisted of two motors, each 14 H.P., 
attached to the front axle, the pinions on the armature shaft gearing 
directly into the driving gears attached to the front wheels. The 
steering is accomplished by the hind wheels. The battery consists 
of 44 cells, having a capacity of 50 ampere-hours, each cell weighin 
13 lbs. The controller is conveniently located at the front seat, an 
gives three speeds ahead and one backwards, obtained by various 
groupings of the cells and motors. The maximum mileage on one 
charge was 25 miles, at 12 miles per hour; the maximum speed, 20 
miles per hour. In the Times-Herald race this vehicle met in com- 
petition every description of motor vehicle, and the fact of its 
being awarded the gold medal is sufficient proof of its superiority and 
merit, 

Messrs. Morris & Salom then proceeded to design electric vehicles 
for different classes of work,—c.g., bansom cabs, cour é3, and delivery 
waggons, &c. The next step forward was the formation of the Elec- 
tric Carriage and Waggon Company, to operate vehicles in actual 
service in New York city. 

After more than a year’s successful experience with these cabs, it 
was decided to extend the scope of operation, and next month 50 
more cabs and 50 broughams will be in operation in New York city 
in ordinary hacking service. Eventually, more stables will be opened 
in New York city, and also in other cities. 

The new,yehbicle will be of similar design to those described, but 
will contain certain minor improvements and additions, which 
experience has found to be advantageous. For example, the back- 
ward speed is obtained by a separate reversing switch, operated by 
the foot instead of by the controller, as it was found the driver 
would use the reverse position to stop his vehicle, instead of using 
the brake, thereby putting more strain on motor and battery. 

An emergency switch is provided, which the driver operates by 
giving a spring a kick with the heel and releasing a little strip of 
copper from two contact blocks. This switch is also used if the 
driver wants to leave his vehicle on the street; he puts the copper 
link, or little strip, in his pocket and renders the vehicle inoperative. 
These new cabs show a marked improvement over the previous ones 
in the question of efficiency. At a speed of 12 miles per hour they 
take an average of less than 24 H.P., and will have about 40 miles’ 
capacity. When going up an 8 per cent. grade, which is rarely 
met with in city use, they can make 6 miles an hour with 7 H.P. 
This is far better than has ever been done before. The wheels are 
og with pneumatic tyres of 5 inches diameter, inflated to about 
12 


A vast amount of skill and care has been expended in laying out 
the new stables, and the arrangements for handling the vehicles and 
batteries will be most complete. 

The building is located on Broadway, between Fifty-second and 
Fifty-third Streets, and runs through to Seventh Avenue. Accom- 
modation is provided for 100 vehicles, with two sets of batteries for 
each. The batteries will be charged from the Edison three-wire 
system, each set of batteries containing 48 cells, which is the proper 
number for charging from the Edison system, without wasting —— 
in rheostats, &c. Hight rows of charging tables are arranged length- 
wise down the room, upon which the batteries will be placed for 
charging. The act of placing the battery on the table makes contact 
with it and the charging circuit by an ingenious device. Four dif. 
ferent charging voltages are provided by means of boosters, and when 
a battery comes in from service it is connected to the lowest of the 
"busses. This is done by a four-point switch on the switchboard, 
which connects the battery to any of the ’busses. Besides the switch 
there is in circuit with each battery a current indicator, which auto- 
matically lights up a coloured incandescent lamp when the charging 
current has fallen below the limit. 


(To be continued.) 


THE DESIGNING AND CONSTRUCTION OF 
REFUSE DESTRUCTORS.* 


By FRANK LESLIE WATSON, A.M.LC.E. 


In the design and construction of a successful and economical refuse 


destructor plant, the following are the principal points which must. 


be borne in mind :— 

a. It must never be forgotten that the primary object of a refuse 
destructor is, as its name implies, to destroy refuse, and to destroy that 
refuse as completely as possible, and without the production of any 
description of nuisance. By the term to destroy refuse in this con- 
nection is implied a practically absolute chemical separation of the 
combustible portions of the refuse (such as the carbon, phosphates, 
and nitrates, which are found in cinders and in animal and vegetable 
matter) from the non-combustible portions (which are chiefly 
mineral), and includes the complete oxidation of the former class, 
and the fusion and agglomeration, so far as is possible, into hard 
clinker of the latter parts. It must be regretfully admitted that in 
a very large number of destructors these important objects are only 
attained to a very limited extent. 

In order to insure a perfect result :— 

1. A high temperature must be attained; 1,300° F. is admissible, 
but 1,600° to 1800° F. is better. It is not sufficient to impart the 
desired temperature to the furnace gases after they leave the 
furnaces. Such devices as Mr. Jones’s patent fume cremator 
(intended for this purpose) have done good service in their day in 
preventing the abominable emanations from the chimneys of old- 
fashioned low temperature destructors, but at the best such a device 
as a fume cremator is only useful in securing perfect oxidation of the 
gases and vapours distilled from the refuse, while giving no assist- 
ance whatever towards completing the other and equally necessary 
part of the process, namely, the reduction to innocuous clinker of 
the solid refuse itself. For this purpose it is essential that a high 
temperature must be kept up in the furnace itself as well as in the 
fl 


ue. 

2. Having provided means for securing a high temperature in the 
furnaces and the fiues, such arrangements must be made as will 
secure that the whole of the refuse and the whole of the products of 
combustion or distillation must be subjected to this high tempera- 
ture, in presence of sufficient air, and for a sufficient length of time 
to insure complete oxidation of all combustible substances. 

3. I¢ is also unnecessary that the products of combustion passing 
up the chimney must be as free as possible from solid matters, such 
as dust, which, although they may be so perfectly burnt as to be free 
from any taint of putrefaction, yet their mechanical effect upon the 
leaves of trees and plants, upon the lungs of persons and animals, 
and upon clothing and furniture, are such as to become an intolerable 
nuisance, and a nuisance which has been proved in more than one 
instance to be actionable at law. 

4. The destructor must be so designed as to involve the least pos- 
sible expense in its working. To this end the handling of the refuse 
should be reduced as much as possible, though it must be borne in 
mind that the adoption of cumbrous and complicated mechanical 
feeding arrangements has hitherto been found to give no relief in the 
matter of labour; in fact, it has even involved additional labour, 
while at the same time such machinery is frequently very costly both 
in construction and in upkeep and working charges. It must always 
be borne in mind that machinery working in the presence of large 
quantities of dusty and dirty material deteriorates very rapidly, and 
any machinery, which is required about a destructor, particularly 
electrical machinery, must be so arranged as to be as nearly as pos- 
sible boxed in and protected from dust. The author would mention, 
as an instance, the Shoreditch combined electrical lighting and 
destructor plant, where, according to the abstract of accounts pub- 
lished in the Exzcrricat Review of May 27th, 1898, a large propor- 
tion of the total current produced appears to have been used on the 
works in driving fans, lifting machinery, &c. The author believes 
that this excessive expenditure of energy is due in a large measure to 
the extra resistance caused by the impossibility of keeping switches, 
brushes, &c , in proper order in presence of dust and dirt. In order 
to ensure economy, the safest points to bear in mind are, that the 
refuse should be brought in the collecting carts as near as possible to 
the charging holes of the furnaces, and the tipping arrangements 
should be such that a minimum of work is involved in properly 
charging the furnaces. It must also be remembered that consider- 
able judgment is required in working a fire, and that judgment is not 
usually a faculty possessed by machinery. In order to obviate any 
difficulty in separating clinker from unburnt matter, and in order to 
insure as nearly as ible a continuous process in the furnaces, they 
should be fed at one end of the grate and clinkered at the other, 
and the arrangements at the clinkering end should again be such a8 
to involve the least possible labour in removing the clinker, and to 
avoid altogether the necessity for breaking it up in order to get it 
through small openings. 

c. In these days people are not content with getting rid of the 
refuse in an inoffensive manner. It has been demonstrated that 
a quantities of heat are available from the combustion of refuse, 
and therefore it has become necessary that this heat should be 
utilised, and at present almost the only practical method of utilising 
the heat is in the evaporation of water. When it has been shown 


* Paper read before the Dublin Congress of the Royal Institute of 
Pablic Health, August, 1898, 


Vo 
that 
one 
—- raise 
room 
secur 
cells 
must 
of the 
left 
vith 
bustic 
ow 
It ms 
readil 
rende 
emplc 
nectic 
appar 
stoke: 
a.' 
eg, 
them, 
made 
forthe 
It mu 
ment 
i utret 
con 
i which 
putret 
take fi 
seriou 
of a | 
and 
Havin 
the au 
these 
ne and cc 
ep 
It was 
year 
serious 
nuisan 
1g 
lished, 
= The ec 
on bol 
Benjas 
‘ Tepo 
deatru 
Blyth 
report 
abated 
: { tion t 
alterat 
eee be rem 
retaine 
their ol 
grates | 
pe 
only pt 
the Cor 
| econom 
the old 
over agi 
They § 
weight: 
& good 
advant 
shut, a 
the doc 
workm: 
j the fur 
They ai 
= Square, 
drying 
refuse i 
feed ho! 
cubic 


a high 
the 


in the 
as will 
ucts of 
mpera- 
f time 


Vol. 43. No. 1,084, 2, 1993] THE ELEOTRIOAL REVIEW. 855 


that in practical use eight tons of refuse will raise as much steam as 
one ton of good coal burnt under good conditions, and that it will 
raise that steam to the highest working pressures ordinarily adopted, 
there can be no doubt as to the advisability of providing sufficient boiler 
room and arranging a suitable use for the available power. In order to 
secure the best results the boilers must be placed near enough to the 
cells to prevent any important loss of heat by radiation, but they 
must not be placed near enough to interfere with perfect combustion 
of the gases, which is generally not completed until after they bave 
left the furnaces and traversed a certain length of fiue to insure 
proper mixing. It must be borne in mind that even in boiler firing 
with coal any contact of the gases with comparatively cool cross 
tubes, &c., before they are perfectly oxidised, will check the com- 
bustion and cause smoke, and it is obviously useless to mix any 
further oxygen with such unburnt gases after they have dropped 
below their natural temperature of combustion or “ flashing point.” 
It may here be mentioned that water-tube boilers are the most 
readily adapted to the requirements of a destructor station, although 
very good results-have been obtained with other types, particularly 
Lancashire boilers. The comparative safety of water-tuba boilers 
from explosion, and their. general handiness and convenience, 
render them particularly adapted for working where the labour 
employed is not of a highly cultivated order, and generally in con- 
nection with these plants it is best to remember that whatever 
apparatus is provided it will probably have to be worked by 
stok 


ers, 

d. The solid matters resulting from the combustion of the refuse, 
¢g., clinkers from off the grates, and fine ashes from underneath 
them, must be pate use of for two reasons. First, if they are not 
made use of, they must be carted awsy and tipped to waste at a 
further cost. Second, they may be made a valuable source of revenue. 
It must not be forgotten that we have here another powerful argu- 
ment in favour of high temperature dest:uctors, the clinker from 
which will be completely fused, and will contain no combustible cr 

utrescible matter, and will, therefore, be of a hard and sharp nature 
fn contradistinction to the clinker from low temperature destructors, 
which is soft, friable, and totally useless, and frequently even 
putrescible. It is no uncommon thing for such half-burnt clinker to 
take fire again after being tipped into a heap, and thus to occasion 
serious nuisance. Assuming, however, that the clinker is going to be 
of a hard and useful character, we shall require machines for break- 
ing it up, grinding it, and mixing it with lime, &c., to form mortar, 
and these machines must be powerful, massive, and durable. 
Having thus briefly sketched the requirements of a destructor plant, 
the author will proceed to give some details of the manner in which 
these objects have been attained in one or two plants in the design 
and construction of which he has been concerned. 

This purpose will perhaps be best served by a brief description of 
the plants in question. 

1. The Powderhall Destructor, Edinburgh.—This is a 10-cell plant. 
It was originally of the Fryer type, having been constructed in the 
year 1893. The working of the destructor, however, gave rise to 
serious complaints from the neighbours, culminating in an action for 
nuisance by the proprietors of the neighbouring estate of Redbraes, 
on which were situated some nursery gardens. It was held by the 
High Court at Edinburgh that a serious nuisance had been estab- 
lished, and the Corporation were condemned in damages and costs, 
The costs, owing to the very large number of expert witnesses call:d 
on both sides, were extremely heavy. The Court appointed Mr, 
Benjamin Hall Blyth, the eminent civil engineer of Edinburgh and 
Westminster, to confer with Prof. William Odling, of Oxford, and to 
report to the Court as to the practicability of remodelling the 
destructor in order to prevent a recurrence of the nuisance. Mr. 
Blyth inspected the most important destructors in England, and his 
report to the Court was to the effect that if the type of destructor in 
use at Oldham and at Leeds were adopted the nuisance would be 
abated. Thereupon the author’s firm made an offer to the Corpora- 
tion to take upon their shoulders the whole responsibility of the 
alteration, and to guarantee that all the causes of complaint should 
be removed. A formal contract was entered into, Mr. Hall Blyth being 
retained as referee, and the contractors bound themselves to fulfil all 
their obligations to his entire satisfaction. It so happened that the 
grates of the old furnace were of practically the same dimensions as 
those of the Horsfall standard cell, and therefore the furnaces were 
only pulled down to the level of the grate bars, the foundations and 
ashpit walling being leftin place. After the heavy expenses to which 
the Corporation had already been put, there was a natural desire to 
economise, as far as ible, in the alterations, and therefore some of 
the old ironwork, including the clinkering doors, was made to do duty 
overagain. These clinkering doors are of a somewhat awkward pattern. 
They swing upwards on hinges, and are provided with balance 
weights, working into recesses in the furnace fronts. The hinges give 
& good deal of trouble from sticking, and although the doors have the 
advantage of providing an o ight across the grate for the 
removal of clinker, they have the great disadvantage that the amount 
of opening is fixed ; that is to say, they must be either wide open or 
shut, and when they are wide open the hct baffle pla‘e at the back of 
the door refiecta great heat on to the arms, hands, and faces of the 
workmen. With the exception of these and some other minor details, 
the furnaces as reconstructed are of the Hor-fall standard pattern. 
They are built in a double row, back to back, five cells on each side. 
Each pair of cells communicates at the back with a feed hole 2 feet 
Square, common to the pair of cells. The feed hole has a flat table 
at the bottom, and the refuse is pushed over the edge of this table by 
means of a three-pronged fork. It falls down on to the sloping 
drying hearth of the furnace. The sides of the furnace flare oust 
sideways from the feeding end down to the grate, so that when the 
Tefuse is once pushed over the edge of the table at the bottom of the 
feed hole it cannot possibly stick. It this manner somewhere about a 
cubic yard of refuee is fed in at one operation on to the drying hearth. 


The operation of feeding takes a few minutes after the operation 
of clinkering, the red fire on the grate being given a short period to 
brighten up under the action of the blast before the fresh refuse is 
drawn on. The stoker on the clinkering floor pulls the refuse forward 
from the drying hearth on to the grate bars and spreads it evenly 
over the grate. It should be mentioned that the drying hearth is 
paved with fire-brick, and is kept hot by beingin close proximity to the 
main flue. It is found that 6 feet is the maximum length of grate 
which can be conveniently worked by the men. It is also found that 
makiog the grates 5 feet wide insures the handiest and most eco- 
nomical disposition of the labour, therefore each grate is 5 feet wide 
by 6 feet long, or 30 square feet in area, The grate bars in the 

dinburgh destructor are of wrought-iron, riveted together in slabs 
of four. Each bar is of a tapered section, half an inch thick at the 
top, and ths at the bottom edge. The distant pieces or 
washers between the bars are cut from the bars themselves and in- 
verted, so that the air space between the bars is ,%,ths of 
an inch wide. They are made in 6 feet lengths. There is thus no 
joint in the middle of the grate for the firing tools to get caught in. 
Each furnace is provided with hollow cast-iron sides, having remov- 
able plates next to the fire. The air from the forced draught appa- 
ratus is introduced into these boxes, which communicate for that 
purpose with a blast flue common to each row of cells. The boxes are 
closed above the grate. They communicate with the ashpit by open- 
ings controlled by valves. The valves are operated by handles 
placed below the clinkering door. These side boxes serve a double 
purpose—first, the air is heated, and second, the brickwork of the 
furnaces is protected from the erosive action of the clinker, which, 
in ordinary brick-lined furnaces, adheres to the brickwork, and 
brings away small particles of the same at every time of clinkering, 
so that the furnace sides become rapidly eaten away. Ordinary iron 
plates will not stand the heat, but this difficulty is completely 
avoided by the side box arrangement alluded to. The blast flues are 
placed one on each side of the main flue, so that any heat which is 
given up by conduction from the sides of the main flue is communi- 
cated to the air, and finds its way back to the furnaces to assist in 
promoting rapid combustion. Each blast flue communicates at its 
outer end with a vertical fiue, in which is placed the forced draught 
apparatus. This consists of a large steam jet blower of an improved 
and patented design, a row of adjustable flat steam jets being placed 
80 as to introduce a powerful current of air in a cast-iron trumpet, 
also of a flat shape. The uee of these steam jets saves a good deal 
of expense and trouble in keeping an engine and fan in running 
order, and they require no skill and attention, besides which the 
steam is of considerable assistance in raising the temperature in the 
cells. The flues are arranged according to Horefall’s well-known 
patent. The whole of the produc's of combustion pass out of the 
furnaces at the front end through openings in the arch imme- 
diately above the clinkering door. It will thus be observed that 
the gases pass away at the clinkering or hot end of the furnaces, in 
contradistinction to the Fryer destructor, in which the gases pass 
away at the feeding or cold end of the furnaces. The front flue 
arrangement insures that any vapours given off by the green refuse in 
drying sball be mixed with the hot tlames from the blazing refuse, 
and the furnace crown and cross flues are thus raised to a red or 
white heat, the bricks retaining their high temperature even after the 
fires are freshly charged, and thus ensuring that at all times and 
in all states of the fires the gases are perfectly consumed. The cross 
flues run back over the top of the cell, the two flues from each pair 
of cells meeting at a point over ths centre of the main flue and com- 
municating therewith by a vertical On looking into the 
main flue of one of these destructors, bright blue flames can always 
be seen descending through these passages. In order to be visible at 
that point the flame must be at least 25 feet long, and persons who 
are familiar with furnace work will realise that the production of a 
bright. flame 25 feet long from ordinary house refuse, mixed with 
decaying fish and other matter of the most abominable description, 
is no mean achievement. It is found that when a considerable 
number, say, 8ix cells or more, are combined in one block, the mixing 
of the gases from the various furnaces insures a very steady and very 
high temperature in the main flue, and it is, therefore, always found 
advisable to construct the furnaces in blocks in this manner rather 
than to divide them up and put boilers between them. At 
Edinburgh the main flae communicates immediately with a large 
dust-depositing chamber, circular in form, and of somewhat peculiar 
construction. The gases pass first into the outer cavity, swing 
round this, enter the inner cavity or well at the top, and leave 
it at the bottom. Various baffles are provided in the outer 
cavity. The swirling action thus produced causes any small 
quantity of dust which the gases may contain to be deposited within 
this chamber. The exigencies of space were the cause of the dust- 
catcher being placed between the cells and the boiler, which doubt- 
less causes some loss of heat. The boiler is the original boiler 
belonging to the old destructor. It is of the multitubular type, and 
is not nearly large enough to use the whole of the heat from the cells. 
It, however, produces steam for forced draught apparatus and for 
driving a mortar-mill and an electric light plant, which provides 
light for the destructor house and a range of stables and super- 
intendent’s house belonging to the cleansing department. 

The effect of the alterations carried out by the author’s firm was, 
that all causes of complaint were entirely removed to the satisfac- 
of the r.feree. iginally designed. ‘Th 

he tipping arrangements are as ori y designed: ere is & 
tipping floor on each side of the row of cells, and the refuse is tipped 
from the carts on to the furnace top in close proximity to the feed 
holes. To prevent stewing of the refuse on top of the cells, the 
charging floor is honeycombed with drain pipes, communicating with 
the forced draught apparatus, whereby fresh air is continually drawn 
through the pipes. 

(To be continued.) 
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THEf EVOLUTION OF THE LINE SIGNAL.* 


By ARTHUR VAUGHN ABBOTT. 


A caREFUL observer at the first great American Exposition, the 
Philadelphia Centennial, might have noticed a fine wire running 
along a gallery in Machinery Hall, terminating at either end of the 
building in a small closet. Continued investigation would have dis- 
closed a curious trumpet-shaped apparatus into which the wire 
extended, whereby an attentive listener could, with the aid of a vivid 
imagination, distinguish articulated sentences delivered at the other 
extremity of the wire. Such was the first public exhibition of the 
telephone, whereby the transmission of speech by electricity became 
a fact, and in the quarter of a century which has since 
elapsed, electrical arachnids have been so industriously 
spinning a copper web that upwards of €00,000 miles of 
telepbone wire now cover this continent, placing some 
400,000 persons in talking relations with each other, and 
annually transmitting about 900,000,0CO messages. But 
the invention of the telephone was only balf ‘the solution 
of the transmission problem, for the instrument itself 
was useless without the necessary connecting circuit. 
Receivers and transmitters are now much the same that 
they were 20 years ago, but a vast amount of skill and 
ingenuity has been expended upon apparatus for rapidly, effectually, 
and economically placing subscribers in talking relations with each 
other, and the telephonist of to-day is essentially a “transmission 
engineer.” 

To carry out the exchange system, the first requisite is to previde 
each circuit with some form of apparatus whereby the person desir- 
ing to send a message may gain the attention of the central office 
attendant. The earliest line signal was the then crude form of hotel 


Fia. 1, 


annunciator. It consisted, as is shown on the left of fig. 1, of a pair 
of bulky spools wound with cotton-covered wire, over which an 
armature was pivoted, carrying a catch that normally retained in a 
vertical position a door or shutter. Electrical excitement of the 
ls released the catch and allowed the shutter to fall forward, dis- 
losing name or number upon its inner surface. From the 
falling shutter, this piece of apparatus obtained the euphonious name 


2. 


of “drop,” and as originally designed it was exceedingly clumsy, 
occupying a space of 2 inches by 3} inches, so buta very slight exhibi- 
tion of mechanical skill sufficed to refine and compact it to a notable 


degree, developing the form shown upon the right-hand of fig. 1... 


When it was attempted, however, to set annunciators of this descri 
tion in sufficient proximity to each other to place before a single 


* Abstract of a paper presented at the fifteenth general of 
pot American Institute of Electrical Engineers, Omaha, June Sethe 


tor euch a namber of lines os it was possible for one person to 
uately serve, much difficulty was experienced, due to the cross. 
talk developed by magnetic leakage between the spools of adjacent 


Increased mechanical skill and electrical knowledge obviated the 
cross-talk difficulty by ironcladding, as shown in fig. 2, and in this 
form, known as the “ tubular drop,” the line signal remained in staty 
quo for a number of years, and is still very widely employed. It is 
necessary to manually restore the shutter every time it falls, thus 
necessitating a considerable expenditure of time and energy for this 
the next step was the so-called self-restoring drop 

own in fig. 3. 

Here great skill has been displayed in mechanically designing and 
constructing the signal. The head of the drop is provided with a 
double shutter, one thick and heavy, of iron, retained in its place 
by a lever catch connected to the rear armature; the other, a thin 


Fia. 3. ‘ 


outer flap of aluminium that normally conceals the number painted 
upon the iron disc. Electrically, as shown in fig. 4, there are two 
spools. The right-hand winding is designed for the calling circuit, 
and when excited attracts the rear armature of the drop, lifting the 
catch, and allowing the heavy iron shutter to fall forward, thus 
raising the aluminium flap disclosing the number. The other 
winding comprises the restoring circuit, consisting of a smaller 

which may be excited by a battery controlled by the operator in front 


RC 


R, C, restoring circuit; c, c, calling circuit, 
Fia. 4. 


of whom the drop is placed, the magnetism thus developed being 

sufficient to pull the heavy iron shutter back into its Giecdieltowie: 

we ——— flap and catch to return, thus restoring the drop to its 
ng position. 

Line signals should possess five characteristics :— 

1, Certainty in operation. 

2. Ability to immediately attract attention. 

3. Positiveness in the information conveyed. 

4. Compactness. 

5. Automatic operation. 

The attempt to simultaneously attain all of these features has given 
rise to hosts of devices which, for purposes of classification, may be 
roughly divided into three groups: 

1. Electric signals. 

2. Electro-mechanical signals. 

3. Luminous signals. 

The self-restoring is the best illustration of a signal of the 
first class. The excitation of the tripping coil by the subscribers’ 


Fig. 5. 


Fia. 6. 


ringing current exhibits the signal, while with the second circuit the 
operator electrically restores the signal to its normal position. The 
second division is exemplified by the devices shown in figs. 5 and 6. 
The contrivance illustrated in fig. 5 is a particularly successful one, 
as it is reliable, compact, and automatic. It consists of a spool sur- 
rounded by a pivoted sheet-iron armature. Normally, the armature 
occupies the position shown at the right-hand of the illustration, and 
is out of sight; but on exciting the spool, the magnetisation induced 
causes the armature to rise into the position shown at the left of the 
illustration, displaying the number painted upon the face of the 
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armature. From the method of operation, this signal has received 
the su ive ae of “tip-up.” Unfortunately this si is 
only adapted for use where battery currents are employed, as it 
is not so effective with alternating currents, and in order for the 
signal to remain visible, the magnet must be continuously excited. 
The arrangement shown in fig. 6 is ingenious, and seems to possess 

g 8 supplied with a pair rojecting pole-pieces, which 
surround a slightly inclined tube. In this tube a Hivered steel ball 
is placed, and the tube so inclined, that normally the ball rolls out of 
view. When the spool is excited, the magnetisation developed causes 
the ball to roll forward, and to project through a plate covering the 
— of the tube, which also prevents it from being ex and 


Many forms of luminous signals have been suggested, but the 
one in successful operation at present is the miniature oes nt 
lamp, which has, on the whole, proven itself of the greatest value. 
: In the latter part of the summer of 1890, some of the trunk lines 
in use in © were provided with disconnect signals, using 
miniature incandescent lamps. At the receiving office the trunk lines 
terminated in the ordinary cords and plugs used upon a telephone 
switchboard, in front of each of which an incandescent lamp was 
located. So long as the line was in use, a relay in conjunction there- 
with was excited by battery current flowing over the line, and its 
armature drawn up. As soon as conversation was completed, the 
operator at the originating office withdrew the plug from the trunk 
line jack at that office, thus opening the battery circuit, and causing 
the relay to be de-energised ; the release of the relay armature com- 
pleted a local battery circuit, illuminating the incandescent lamp. The 
operator at the receiving office noticing the illumination of the lamp, 
was thereby informed that conversation was completed, and instructed 
to remove the trunk line plug. As the local lamp circuit was carried 
through the operator’s listening key, the placing of this key in the 
testing position extinguished the amp. A very short experience served 
to demonstrate the superiority of incandescent lamps over any other 
form of signal, for the illuminated lamp was at once so positive and 
distinct as to instantly attract the attention of the operator, thus 
markedly accelerating switchboard work. As a result of this expe- 
rience, most of the trunk lines in the main office of the Chicago 
Telephone Company were rapidly supplied with lamp signals. 


7. 


As the service to which the incandescent lamp when used as a 
signal is subjected |is) peculiar, the employment of lamps upon tele- 

experiments;ordinary miniature | of low v 
were employed, ‘As these lamps were bulky, and 


amount of current, the first attempts at improvement were directed 


, to obtaining a smaller and more economical lamp. The various 


changes through which the lamp has are illustrated in fig. 7, 
in which No. 1 is the original type of lamp employed. Nos. 11 
and 12 are those which experience has now demonstrated to be the 
most successful. Lamp No.1 had a bulb about 1 inch in diameter, 
volt circuit, ing over 4 ampere, and gi abou ay ps 
Nos. 11 and If inches a bulb} inch in diameter. 
They are designed for a 24-volt circuit, consume about ‘1 am 
and yield over }C.P. The early lamps were designed entirely to fit 


. & socket supplied with a screw thread. 


The various changes in form through which the lamp bulb has 
passed are illustrated in fig. 7, os the gradual s whereby the 
size of the bulb has been reduced until, as shown in Nos. 11 and 12, 


When first used as signals, the lamps were placed in the local of a 
relay actuated by current ing over the line to which the signal 
was attached. In the early attempts the ordinary telegraph relay 
was employed, armed with extra heavy platinum contacts to prevent 
burning. It seemed possible to obviate the expense of installing and 
maintaining this relay by an appropriate lamp directly in series with 
the subscriber’s line, so p that the removal of the telephone 
from its hook should close the circuit and light the lamp. This 
experiment was first tried in the Chicago express office, and, on the 
whole, worked passably well, there @ comparatively small 
mortality of lamps due to short circuits and other accidents. A con- 
tinuation of this experiment was —— in another office, but 
resulted disastrously, as the lamps were burned out so rapidly as to 
cause an excessive maintenance expense. The occasion of this 
failure is to be ascribed to a preponderance of serial lines in the last 
case. A: wind-cross occurring near the office on a long line would 
subject the lamp to an abnormal voltage, and either injure or imme- 
diately —. it. In an express office, where the lines were chiefly 
underground, little or no trouble was experienced from this cause, 
and in an office in St. Louis, similarly equipped with lamp line 
signals placed directly on the subscriber’s line, the use of avery 
heavy filament lamp obviated the difficulty experienced with injury 
to lamps. But while economy in installation due to the omission 
of the relay is eminently desirable, P nave experience decidedly 
indicates that the relay is essential to the successful lamp signal. 

For this purpose rather an interesting type has been evolved in an 
attempt to consolidate the relay, lamp, and socket into a single 
piece of apparatus, and at once obtain a device which should be 
absolutely dust proof and free from trunnion trouble. This relay 
was —— largely with the assistance of Mr. M. A. Edson, of the 
Chicago Telephone Company. 

- Probably the most gratifying feature in the evolution of the line 
has been the improvement in the life of miniature lamps. 
When the luminous signal was first proposed, the question of cost of 
lamp renewals was at once raised. As each lamp was only illuminated 
for a few seconds at a time, the service seemed equivalent to constant 
flashing, and ominous prophecies were plenty as to the short life to 
be It was confidently asserted that such small lamps 
would either immediately burn out, or else so rapidly become dim as 
to be valueless as signals. Some tests were immediately instituted 
in the hope of eliciting information on these points. There was no 
question but that the candle-power of the a gradually declined, 
and photometric measurements showed that when a lamp failed to 
emit at least ‘05 candle-power, it becomes of no value as a signal. 

Even the present probably only partially developed state of the 
luminous signal, rome 20,000 subscribers are now served upon boards 
thus equipped, and switchboards for as many more are in process of con- 
struction. Already the adoption of this form of signal has materially 
modified the arrangement and design of switchboard apparatus, and 
has been so efficient a factor in the pe ge of telephonic service 

of ite effect. 


’ that it is difficult to prophesy the 


THE REPORT OF THE MANCHESTER STEAM 
USERS’ ASSOCIATION. 


Tune is a prevalent idea that while the animal and vegetable oils 
are dangerous to put into a steam boiler owing to the formation of a 
tough spongy deposit on the furnace crowns, which cause in 


conjunction with certain scale forming salts, mi oils are 
not dangerous. The recent re of the Manchester Steam Users’ 
Association refers to the introduction of con es having 


as much as scale ,,th inch or steel plate 10 inches. 
Mineral oils cannot, as can vegetable oils, be removed by means of 


The question is where is there » reliable filter to deal 
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Tt is further recommended to reduce the use of lubricating oil in 
steam cylinders. In many ocean steamers, voyages extending over 
several weeks are run with merely a few drops at each end of the 
voyage, the water in the steam—more than 25 per cent.—being an 
excellent lubricant. But surely Mr. Stromeyer would not have us rest 
content that there should be .25 cent. of water present. Would 
it not be better to aim at a dryer steam and use fluke graphite 
to smooth up the cylinders. Mr. Stromeyer pays a tribute to 
his predecessor, the late L. E. Fletcher, who was for so many 
years the engineer to the association, but we observe that not 
a word is said on behalf of the i rs themselves, to whose 


efforts so much of the success of the association has always been due, .. 
and on whom has always fallen the brunt of the fight and the weight ~ 


of responsibility for very small pay. There is, we fear, too much 
competition among the various boiler insurance companies to permit 
of anything being very good except the dividends or the accumulated 
funds, but we are informed that the best pay is to-day to be found 
in the ranks of the insurance companies rather than in those of the 
parent society. This is not asit should be; nor isit very encouragin 
to the staff of the association to realise that the door for advance- 
ment is closed tothem. Yet we believe that such is very much the 
feeling which possesses the staff of the association. It is perhaps 
unfortunate that to some extent the actual inspection of steam 
boilers is looked upon as a means of gaining valuable experience, and 
for this reason, it is remunerated ata far less rate that so arduous 
and responsible a duty ought to be. 


CENTRAL STATION STEAM ENGINEERING. 


In a paper by Mr. Neville Applebee, the Cardiff borough 
electrical engineer, read before the Institute of Marine 
Engineers, we find a fair résumé of what electrical engineers 
have come to look upon as the correct thing in steam 
engineering. 

We cannot altogether agree with the statements made. 
Thus there is no reason of either economy or safety why the 
generating units need be 10 or 15 in number, and anything 
from 100 to 2,000 H.P. each. The unit division is rather a 
matter of the minimum load, and it is not good practice to 
bring down all units to the minimum size simply for uni: 
formity, Correct practice would favour as large units as 
possible, with such necessary small units as may be required 
to take the commencement and finish of load. 

It is advanced for the high speed engine that, being a 
self-lubricating engine, it is superior to other engines, as to 
which it may be said that there is no reason why all engines 
should not be self-lubricating. High speed engines are pro- 
vocative of vibration, and this can never be perfectly 
annulled, and will eventually bring the steam turbine into 
use for high speeds, to the exclusion of the reciprocating 
type. The steam turbine is more quickly warmed up than 
any other engine. Our author next turns to boilers, and 
advances the hoary old legend about quick steaming and 
water-tube boilers, fo nierwd where the boilers are supposed 
to be ready with full steam pressure to be tomal into 
activity. Will — who upholds this view inform us how 
the water-tube boiler can steam more quickly than any other 
form of boiler of equal efficiency? We here never seen 
this statement put into figures, but have heard a good deal 
about smaller water capacity without being able to see any 
significance whatever in this as regards rapid steaming, 
other than when raising steam from water colder than the 
intended working pressure steam. Our author might also 
explain how he knows that water-tube boilers have a 
“ definite” circulation, and how he knows that their working 
pressure is practically never reduced. Does he mean that 
there will have been so many stoppages for re-tubing that 
the boiler is often renewed ? We think Mr. Applebee does 
not realise what 25 years’ past boiler-making has shown, 
that the shell boiler to-day is safer with 160 lbs. than it 
was Sears with 25 lbs., and that finality is not safe to 
prophesy. 

But our chief disagreement is as regards the strong 
advocacy of thering main. Our author goes, metaphoricaliy, 
nap on the ring main, and raises a vision, if not to his own 
eyes, of the vicious circle with all its stop gates and its 

-multiplicity of drains and steam traps to carry off—he is 
right here—the copious condensation. Then having got 
his ring main he asks for an auxiliary ring main to supply 
steam to feed pumps and other auxiliary plant, and he would 
feei this ring main from two or three places in the principal 
main and there would be more shut valves and drain 
systems and steam traps and heaven alone knows how many 
water hammers or steam hammers, “ Most of the steam 


piping is idle during the day,” we are informed. Hence 
the multiplicity of drains and traps. Curiously enough this 
long drawn out oe of empty condensation does not appeal 
to men’s sense of fitness and economy snufficiently to condemn 
the enormous cooling areas of all these duplicate mains. 

The condenging and feed plant is touched upon. A long 
exhaust main n for separate condensing t is 
condemned as allowing leakage. We think that careful joint 
making and liberal use of the paint pot would prove.good 


investments. We have known a pail of tar save tons of coal 
‘annually when the tar was simply painted over a long 


injection pipe. From an advocate of ring mains we had 
almost hoped to see a ring exhaust main advocated for the 
purpose of halving the air leakage. To make up for this we 
are assured that the feed pipes from the pumps are usually 
in duplicate. Two pi-:tons in each cylinder might surély be 
granted us, 


REVIEWS. 


Distribution de Energie par Courants Polyphasés, By 
Roprt, Ingénieur des Arts et Manufactures. Puris; 
Gauthier- Villars. 
In 1898 M. Rodet published, in conjunction with M. 

Busquet, a small book entitled “ Les Courants Polyphasés ;” 

he now offers a more complete work on the same subject, 

brought up to date and comprising much information re- 
ing the advances which have been made during the last 
ve years. 

The book is divided into seven chapters, the first of which 
gives a short history of the subject and a summary of the 
fundamental principles of polyphase currents for the benefit 
of those readers who have not previously studied the subject. 
The five following chapters treat successively of the pro- 
duction; transmission, and transformation of polyphase cur- 
rents, of polyphase motors, and electricity meters. The last 
chapter is devoted to the description of some installations. 

In the first chapter we are sorry to see that the author 
adheres to that antiquated method of trying to show that 
the intensity of a bi-phase or tri-phase rotary field main- 
tains a constant value and revolves with a constant angular 
velocity. The only accurate way of dealing with this is, 
according to our ideas, by the method of ampere-turns, 
which leads to the result that the field while rotating with a 
constant angular velccity does not maintain a uniform 
strength, but varies periodically by an amount depending 
upon the number of phases, this result being arrived at on 
the assumption of a negligible armature reaction. Un- 
doubtedly the field is actually more uniform than the results 
of such a calculation would lead us to believe, but this is 
easily understood if we take into account the toning down 

r II. gives a very complete descriptive account o 
seine ae generators giving the detalls of the stator 
windings in a way which re-ommends itself to notice, and 
which is all the more valuable on account of diagrams drawn 

to scale. One can turn to this chapter and obtain after a 

little digest a complete specification of a modern machine. 

In Cha III., which deals with the line, the different 
systems of star and mesh winding are carefully considered, 
both from a theoretical and practical point of view. The 
cases of aerial and subterranean lines are treated mpeniely, 
and existing lines such as the Niagara-Boffalo plant are 
described. The author might, with advantage, have treated 
more fully the problem of the fall of volts in an alternating 
current line, taking into account self-induction and capacity. 
‘This is a problem of great practical value which is scarcely 
appreciated by the majority of electrical engineers. 

Tn Chapter IV. is given descriptive details and complete 
specifications of polyphase transformers. Unfortunately, the 
author includes in the same chapter an account of rotary 
converters. An important piece of apparatus like this not 
only deserves, but really ought to have, as complete and 
exhaustive treatment as. the transformer-or induction motor. 
Much valuable work has recently been done by its aid, and 
yet its type is so distinct from other electro-magnetic 
machinery that it cannot be underatood without separate 
treatment, 
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The theoretical treatment of rotary field motors given in 
Chapter V. is rather too difficult for the ordinary reader, and 
cannot compare for saplehy, as well as for its physical 
conception, with the method due to Steinmetz, in which the 
starting eo is the resultant magnetic flux cutting both 
stator and rotor windings. The descriptive part is good and 
the po i details given of actual machines should prove 
very useful, 

The last chapter contains descriptions of about 20 of the 
most important and modern alternating current installations, 
with numerical details of the machines employed. The 
information here given must be of great use to central 
station engineers, since it gives fairly complete particulars of 
about 20 successfully working plants. 

The book as a whole contains a large amount of useful 
matter, much of which has hitherto only appeared in 
technical journals. The chief faults we have to find are 
occasional rather difficult theoretical treatments which might 
equally well have been simpler, and the omission of greater 
detail in some parts, ¢.g., the treatments of the rotary con- 
verter and electricity meters. 

We must welcome M. Rodet’s treatise as a valuable addi- 
tion to alternating current literature, and hope that it will 
a the hearty reception which it deserves. Its price 
is 8 francs. 


The Removal and Disposal of Town Refuse. By Mr. Wm. 
H. Maxwett. The Sanitary Publishing Company, 
Limited, 5, Fetter Lane, Fleet Street, E.C. 15s. net. 


This volume deals with a subject, which, as we have 
often pointed out, is of great and increasing importance to 
electrical engineers ; but, unfortunately, it does not treat of 
it quite from the electrical engineer’s point of view. 

Nevertheless, it is a book which it would be worth the while 
of many in our somewhat overworked profession to obtain, 
read, and keep for reference. In view of such announce- 
ments as that recently made by the Corporation of Ashton- 
under-Lyne, inviting applications from competent electrical 
engineers, having also a knowledge of refuse destructors, to 
take charge of their new central station, electrical engineers 
will certainly have to qualify in refuse-burning, in addition 
to the other branches of knowledge which they have hitherto 
book wad roadly speakin 

e book under review is, broad] ing, a compilation 

and the information therein amalaea has om by a means 
strictly edited. 
'_ The author is the assistant engineer and surveyor to the 
Urban District Council of Leyton, and apparently his ex- 
perience has been made upon the Beaman & _~ destructor 
at that place, of which so much has been heard during the 
past two years. Making due allowance for this, we are 
bound to admit that Mr. Maxwell has treated of the various 
types of destructor in an impartial spirit. 

He appears to have written down faithfully all the in- 
formation he could obtain upon any destructor from any 
source, and the personal equation is not even as apparent as 
we could have wished. 

The book is conveniently arranged for reference, the first 
three chapters dealing with the legal obligation of local 
authorities under various Public Health Acts, to carry out 
scavenging, di l of street refuse, street watering, and 
other matters with which electrical engineers have no special 
concern; and digressions are made into questions of sewage 
in Chapter. III. The next chapter discusses various methods 
of disposing of town refuse other than by burning, and also 
treats in a somewhat redundant manner with the methods of 
disposal by fire at Ealing and Leyton. Chapter V. goes 
through early Listory in the orthodox manner from Gehenna 
onwards, and it appears rather hard on Mr. B. H. Thwaite 
that his design of a boiler furnace for burning refuse should 
be referred to as if it had been introduced in the Stone Age, 
80 to speak, of the subject. 

We imagine that every design that has ever been put for- 
ward, even on paper, is mentioned, and we think the greatest 
fault of the book is that it does not deal with the subject 
critically. It would be exceedingly difficult for a layman 
to select the wheat from the chaff. 

Chapter VI. deals with destructor accessories, such as 

- Jones’s fame cremator, the carboniser, &c., with general 
observations on refuse destructors, and there is also a brief 


_ treatise on chimneys in Chapter VII., which, in our opinion, 


is much too brief to form a suitable guide for their con- 
struction. 

We would advise those about to undertake to build 
chimneys to study Rankine at first hand. 

Chapter 1X. is taken from the catalogue of Messrs. 
Babco2k & Wilcox, and appears somewhat out of place. 

Chapter X. gives particulars of the systems in use in over 
100 towns and is by far the most valuable part of the book. 
The information appears to have been obtained, for the most 
part, from official reports, and occupies just one-half of the 
volume. It deals not only with what these towns have done, 
but also with what they may be going to do, and we think it 
would have been preferable to give information only upon 

lants actually working or in course of construction. 
evertheless, Chapter X. is a mine of information, and the 
information is worth mining for. 

It is encouraging to not2 the rapid advances b:ing made 
by the newer high temperature types of destructor, and the 
information given about the Beaman and Deas destructors at 
Layton and Warrington, and the Horsfall furnaces at 
Bradford, Edinburgh, and Hamburg is most interesting. 
The Oldham combined plant is given very little prominence, 
it being merely stated that surplus steam is passed to the 
electric light works. 

Electrical engineers who look under the heading “ Shore- 
ditch” for enlightenment on the question of steam power 
from refuse will be equally disappointed, as no information 
is vouchsafed, except that from 25 to 30 tons of coal is 
“officially stated” to be burned each month. They must 
not allow themselves to be comforted with the statement 
made in regard toa projected plant at Darwen that “It is 
confidently expected that about 2 lbs. of steam per pound of 
refuse will be utilised at this installation.” One is tempted 
to ask who it is that has this confident expectation. 

The St. Pancras combined plant is treated at considerable 
length, and Mr. Maxwell makes no comment on the observa- 
tion by a contemporary, that “437 electrical units could be 
credited as having resulted from steam generation ” by this 
destructor. The time in which these units were generated 
does not seem to have been considered worthy of mention. 
Anyhow, we presume we may consider that an advance has 
been made upon the state of affairs at the commencement, 
when the electricity station had actually to supply the steam 
necessary to drive the destructor fans. 

But we must not omit to mention the very valuable 
particulars given for various towns, as to quantity burned 
per cell, and cost per ton burned for labour, first cost of 
works, &c., disclosed by these reports, as these are just the 
facts which it is most difficult for central station engineers 
to get hold of, while at the same time they are of the utmost 
importance. 

One destructor may be capable of yielding just as much 
steam per pound of refuse as another, and yet the cost of 
working it may be double, and the first cost may be very. 
much higher. In such matters actual experience is the only 
safe guide. 

The book is well illustrated throughout, and as a com- 
pilation it may be regarded as a valuable contribution to the 
advancement of the subject, but we feel bound to expreas 
— that a critical treatise by an expert is still much 
needed. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1898. 


Compiled expressly for this jowrnal by W. P, THompson & Co., 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


17,529. “Improvements in and relating to brushes and brush- 
holders for constant current dynamo-electric generators and motors.” 
A. Parerson, W. H. Davies, and H. Wuirz. Dated August 15th. 

17,580. “Improvements in. the manufacture of filaments for 
incandescent electric lamps.” O. Immay. (C. A. von Welsbach. 
Austria.) Dated August 15th. 
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17,583. “Improvements in electric batteries.” O. W. Buaa, jun., 
and D. H. Dantuxa. Dated August 15th. (Complete.) 

17,588. “Improvements in or relating to primary electric bat- 
teries.” A. J. Bourr. (V. Busson, France.) Dated August 15th. 


17,591. “Improvements in arc lamps.” H.H.Laxp. (Compagnie 
i que, Switzerland.) Dated August 15th. 
17,592. “ in portable electric lamps.” O.T. Buaa, 
jun., and D. H. Dantinc. Dated Augast 15th. (Complete.) 

17,601. “Improvements in electric arc lamps.” ©. OLIVER. 
Dated August 15th. 

17,626. “ Improvements in cord-grips for electric lamp holders.” 
A. Watson. Dated August 16th. 

17,647. ‘Improvements in or relating to electrical switches, plugs, 
and the like.” F.G.Bamy. Dated August 16th. 

17,659. ‘Improvements in and relating to electric meters.” H.H. 

. (EB. Bergmann, Germany.) Dated August 16th. (Complete.) 

17,692. “A system of reflectors for double globe electric arc 
lamps.” O. von Motmann. Dated August 16th. (Complete.) 

17,705. “Improvements in the method of and means for 

cally extracting poisons from the human body.” J. B. Camp- 
BELL. Dated August 17th. 
17,710. ‘Improvements in electric lamps and other bulbs, globes, 
cies.” J.B. Dated August 17th. 

17,741. “Improvements in electric batteries.” T. Macuin and 
E. Oaxze. Dated August 17th. 


or 


17,764. “Improvements in or connected with electric meters.” 


H. Reason and Tue Mourvat Execrric Trust, Limrrep. Dated 
August 17th. 

17,769. “Improvements in electric accumulators.” M. Dusror. 
Dated August 17th. 

17,778.' “Improvements in reversible electric tramcars.” “J. 
and Tam ManoHESTER CARRIAGE AND TRaMWay COMPANY. 
Dated August 18th. 

17,780. ‘Improvements in or relating to electric storage batteries.” 
J.T. Nistert and M. Dated August 18th. 

17,841. “Improvements in electricity railways or tramways.” 
J. Boorn and A. E. WoopHovusr. Dated August 19th. 

17,861. ‘“ Improvements in generators for electricity.” J. W. B. 
Wariaut and E. Evans. Dated August 19th. 

17,880. ‘“ Improvements in pushes and like contacts for electrical 
circuits.” W.R. Lampgrr. Dated August 19th. 

17,883. “Improvements in arc lamps.” F. Booxer. Dated 
August 19th. 

17,896. “Tbe production of incandescent materials suitable for 
use in electric lighting.” §.Prrr. (The Pharmaceutisches Institut, 
L. Wilhelm Gans, Germany.) Dated August 19th. 


17,914. “ Automatic electric lighting apparatus for vehicles of all- 


kinds.” §.Bauzr. Dated August 19th. 

17,950. “ ce ag in locks for doors of dwelling houses, 
shops, banks, safes, and other places of security, and in the method 
of connecting them by electrical appliances s0 as to cause, in the 
event of them being tampered with by burglars or other felonious 
persons, immediate communication to be made to the nearest or to 
any police station.” J.A.Wzmson. Dated August 20th. 

17,973. “Improvements in induction coils:!or transformers.” 
C. E. 8. Pamurrs. Dated August 20th. 

17,974. “Improved appliances for cooling dynamos. (Siemens 
and Halske, Aktien-Gesellschaft, Germany.) Dated August 20th. 

17,979. “Improvements in dynamo-electrical generators, motors, 
or transformers.” ©. W.THompson. Dated August 20th. 

17,984. “Improvements in, and connected with, electric railways 
and tramways.” E. Warwick. Dated August 20th. (Complete.) 


ELECTRICAL PATENTS OF 1884, EXPIRING IN 
SEPTEMBER, 1898. 


“WB are informed by Messrs. W. P. Thom & Co., that about 80 
applications for electrical patents were filed in the month of Septem- 
ber, 1884. Out of these applications some were never completed, 
and of those that were only four have been allowed to run their full 
length of term, viz.,14 years, and being of considerable interest we 
give short abstracts of them below. 


11,894. “Improvements in the insulation of electric conductors, 
— applicable to the manufacture of compound conductors for 

phonic and other purposes.” A’ W.L. (E. D. McCracken.) 
Dated September 2nd, 1884. Relates to the insulation of wires for 
telephones, or for winding electro- ets; for electric lighting. 
Thin manilla bark or other vegetable fibrous material is used in the 
form of strips, being applied to the wire with an adhesive solution of 
India-rubber. If paper is used it is found preferable to waterproof 
it by passing it through a bath of melted paraffin wax. The fibrous 
material is wound in a spiral form, the spiral being in pitch about 
half the width of the strip, so that one strip forms a double layer, 
and two strips form four layers of insulation. When the wire is used 
for telephonic work an induction or secondary wire is wound spirally 
round the insul@ged primary wire and itself insulated. 4 claims. 


12,215. “Improvements in telegraphic transmitting instruments.” 
F. H. W. Hiaerss. Dated September 9th, 1884. Relates to trans- 
mitters sending alternating currents. Against the face of a con- 
tinuously driven ratchet-wheel presses a friction disc attached to the 
axle. Surrounding this axle is a barre) having a helical line of pins 


rojections actuated by keys. The barrel carries an arm 
Ps a bs in passing through a slot in the contact-wheel linked to a 
pawl, which is carried by a wheel, and takes into the teeth of the 
ratchet-wheel. The arm is also connected with the wheel by a spring. 
Contact springs alternately touch the projections of a contact-wheel. 
When the pin barrel is stopped by depressing a key, the friction-disc 
and contact wheel are carried round a little farther; the spring is 
stretched, and the pawl is disengaged from the moving wheel. On 
the release of the pin-barrel the contact-wheel is started by the 
friction disc. The spring causes the pin-barrel to overtake the 
contact-wheel, and the pawl, taking into the moving wheel, forms a 
firm connection between the two wheels. This arrangement ensures 
asmooth action. 4 claims. 


12,703. “Improvements in electric railways.” J. Y. Jonnson. 
(E. Bentley & Knight.) Dated September 23rd, 1884. Relates to 
slotted conduits for electric railways. The conduit is made up of 
four timbers supported by cross ties over a draining channel and 
held in place by vertical bolts. The conductors are supported on 
= hela out from the sides of the conduit by wooden pins. 20 
claims. 

12,953. ‘Improvements in printing telegraphs.” W.H. Davins, 
(G. B. Scott.) Dated September 29th, 1884. The type wheel is 
rotated step by step by alternating currents sent to line, and impres- 
sions are taken from it by prolonging the current last cent. A shaft 
to which a suitable motor is frictionally geared carries a rotating arm 
and disc or cylinder, having alternate conducting and non-conduct- 
ing spaces on its surface, In frictional contact with this disc are two 
spring fingers, separated bya distance equal to one of the insulating 
sections, which are slightly wider than the conducting ones. The 
fingers are connected by wires to opposite poles of two generators. 
The conducting portion of the disc is in connection with a hub, on 
which bears an arm joined up toa line. Fixed just out of the plane 
of rotation of the arm is a plate holding a series of electro-magnets 
in connection with a local battery, one for each letter of the key- 
board and corresponding in position to the letters of the type wheel. 
When any key on the beard is depressed, the battery is brought into 
action, and the corresponding electro-magnet attracts its armature, 
thus causing a brass pin to projéct and stop the rotation of the arm, 
and prolong the current being sent at the moment. The type wheel 
and printing mechanism are of the usual construction, but the 
escapement is of the form known as “ recoil,” the pallets and teeth 
being inclined in order to assist the spring, &c., in driving the type 
wheel. 8 claims. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Txompson & Co., 322, High Holborn, W.C., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 

264. “ An electric lighter for pipes, cigars, and cigarettes.” F. W. 
Warrtts. Dated March 29th, 1898. Relates to a device for lighting 
pipes, cigars, and cigarettes. It consists of a case or holder, which 
contains a battery so arranged as to cause a — of platinum wire 
to glow or become heated sufficiently for the purpose of lighting 
pipes, cigars, and cigarettes. 2 claims. 

3,868. “Improvements in secondary batteries,” D. D’ARBEL. 
Dated February 10th, 1898. Relates to secondary batteries and 
consists of a metallic box, the sides of which are formed of metallic 
frames, on which leaden gratings are fixed in any convenient 
manner, the meshes of which must be at least 3 millimetres. This 
partially grated box is turned into a solid plate on being filled with 
a metallic paste composed of, for the positive plate 70 per cent. of 
minium, 20 per cent. water, 10 cent. of sulphuric acid; for the 
negative plate, 70 per cent. of litharge, 20 per cent. of water, and 
10 per cent. of sulphuric acid: these quantities may, of course, be 
varied if n . The accumulator plate is provided with feet 
fitting into the bottom of the ebonite box and allows the passage of 
the active liquid. 3 claims. 

5,186. ‘ Improvements in or relating to secondary batteries.” R. 
Happan. Dated May 2nd, 1898. This improved battery is con- 
stituted by the oe of flanged diaphragms of insulating 
material supporting the electrodes arranged symmetrically on their 
surfaces. he diaphragms are made to nest together so as to form a 
number of chambers equal to the number of diaphragms less one, the 
flanges of the diaphragms are so made as to fit together and make 
a tight joint with the help of a suitable luting, for instance, each 
diaphragm, with the exception of the two end or final diaphragm in 
which the flanges on the outer side are omitted, may have two flanges 
on the one side and one on the other side, so that the flange may lie 
between the flanges of the next diaphragm. 4 claims. 


9,154. “Improvements in electric lamps.” TT. 8. Hx. Dated 
April 18th, 1898. Relates to electric lamps and more especially to 
portable electric lamps to be carried upon cycles or other vehicles at 
night. It consists of a ring rectangular in transverse section, of 
vulcanised fibre or other suitable material non-conducting electricity. 
To the front of this ring is fixed by screws, a metal ring carrying & 
plain transparent glass plate, and to the back of the ring is screwed 
a metal back, domed, or of other convenient shape, which serves a6 4 
protection to an inner parabolic reflector. e interior of the 
parabolic reflector is silvered or polished so that it reflects as much a8 
possible of the light from a incandescent electric lamp which 
is carried in such a position that the incandescent filaments is situated 
as nearly as possible in focus of the parabolic reflector. 3 claims. 
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